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A Novel Approach to Genome Editing using
Cellular Automata Evolutions of Adjoints
Sequences

Prashanthi Govindarajan®, Sathya Govindarajan® & Ethirajan Govindarajan®

Abstract- This paper proposes a novel method for genome
editing using cellular automata evolutions of adjoints of
Adenine, Thymine, Guanine, and Cytosine. The adjoints of the
given a genome sequence are the characteristic binary string
sequences. For example, the adjoint of Adenine of a given
genome sequence is a binary string consisting of 0's and 1’s
where 1's corresponds to the presence of Adenine in the
genome sequence. So, one can have four adjoint sequences
of Adenine, Thymine, Guanine, and Cytosine corresponding to
a given genome sequence. One-dimensional three
neighborhood binary value cellular automata rules can be
applied to an adjoint sequence and the desired number of
evolutions could be obtained. This rule is defined by a linear
Boolean function and one can have 256 such linear Boolean
functions. Genome editing is carried out by superimposing the
evolved adjoint sequence on the original genome sequence or
on its successive evolutions. In this manner, one can have four
ways of genome editing using four adjoint sequences and
evolutions.

Keywords: genome editing, cellular automata, evolutions
of adjoints, linear boolean functions.

I. INTRODUCTION

enome editing is essentially the process of
G introducing required changes in a given DNA. A

protein or enzyme cuts certain portions of a
given DNA and substitutes the target sequences of
nucleotides by specific chains of nucleotides. For ages,
people have been working on the notion of Genome
editing. However, only recently, the spurt of activities
has been reported in the literature about genome
editing. Before getting into the details of the genome
editing, it would be apt to reason out why genome
editing is viewed as a significant activity. Genome
editing is carried out as a health initiative to healeven the
so-called incurable diseases associated with genetic
problems. Clinically there are many methods of editing
genomes among which CRISPR technique s
recognized as a reliable technique ratified by the U.S.
Food and Drug Administration, pushing in a new era of
cancer treatment. CRISPR based therapy is designed to
treat blood and bone marrow cancer, which usually
affects children and young adults. This therapy is known

Author a. Chief Executive Officer, PRC Global Technologies Inc.,
Ontario, Canada. e-mail: sathyag413@gmail.com

Author o p: Director, PRC Global Technologies Inc., Ontario, Canada.
e-mails: prashanthi89@gmail.com, dr.rajaneg@gmail.com

as CAR-T therapy, and it has shown remarkable results
in patients. By eliminating those genes which cause
disease, physicians can treat various illnesses ranging
from heart disease to Alzheimer’s.

In addition to curing diseases, gene therapy
(gene editing) could be used to stop inherited disease in
its tracks to save endangered species, and more so, to
resurrect extinct species. All such gene therapy
techniques are clinical laboratory- based. Alternatively,
one can try out the possibilities of developing some of
them for genome editing using computational tools and
concepts. Genome is a string of nucleotides, and its
characteristic sequence is a sequence of A, T, G, and C.
Gene editing, in the computer science point of view, is a
pattern searching and substituting process, meaning,
genome editing is essentially a string processing
operation. A genome is a subset of a free monoid A* of
an alphabet A which consists of the primitive symbols A,
T, G and C. So, gene editing is viewed as a map ¢ that
connects A* to A*.It is in this context, this paper
introduces a novel concept of genome editing cellular
automata evolutions of adjoint strings of a genome.
Section 2 of this paper describes the fundamental
notions of adjoints of a genome and their evolution
using one-dimensional cellular automata rules defined
by linear Boolean functions. Section 3 presents the
technique of editing genome sequences using the
cellular automata generations of adjoint sequences.
Section 4 illustrates the concept with the help of a case
study.

[I. ADJOINTS OF A GENOME SEQUENCE AND
THEIR EVOLUTIONS USING ONE-
DIMENSIONAL THREE NEIGHBORHOOD
CELLULAR AUTOMATA

Adjoint of a particular nucleotide in a genome
sequence is the binary sequence obtained by
substituting the particular nucleotides in the genome
sequence by 1’s and the others by 0’s. For example, let
us consider a sample sequence of BrucellaSuis 1330 for
a case study. The actual length of the genome
sequence of BrucellaSuis 1330 is 5806. A cellular
automaton is an idealized parallel processing system
consisting of an array of numbers (1-D, 2-D and more)
realized using updating rules based on certain

© 2020 Global Journals
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neighborhood. For example, a one dimensional cellular
automaton would consist of a finite length array as
shown below.

ENENERENE

Consider an ith cell in the array. This cell has a
neighbor i-1 on its left and another i+1 on its right. All
three put together is called a three neighborhood. One
can assign a site (cell) variable &i-1, &i, and &i+1 to the
three neighborhood cells. At a particular instant of time,
these variables take on numerical values, say either a 0
ora1.In such a case, the variables are denoted as &ti-1,
&ti, and &ti+1. The value of the ith cell at the next instant
of time is evaluated using an updating rule that involves
the present values of the ith, (i-1)th and (i+1)th cells.
This updating rule is basically a linear Boolean function
of three variables. One can construct 256 linear Boolean
functions, as updating rules of one-dimensional three-
neighborhood binary- valued cellular automata. Each
rule defines an automaton by itself. So, one dimensional
binary-valued three-neighborhood cellular automata
(123CA) rules could be used to model adjoints of a
genome sequence. The first twenty linear Boolean
functions of cellular automata 123CA are listed below
with their decimal equivalents.

[ (= = [ ]

Linear Boolean Function Decimal
Equivalent
0 0
(§i—18iSi+1) 1
(§i—18iSi+1) 2
(§i-18) 3
(§i-18ii+1) 4
(§i-18i+1) o 5
Gi-18iir1) +(Siz18iSi41) 6
(€i-18i+1)+ (Gi-180) 7
@Ci—18iSiv1) 8
Gi-18i€ir1) + Gim18i€iv1) 9
Ebin) 10
(Gi—18:) + Gi-18i41) 11
Ead) 12
Gi-18i+1) + (€i-180) 13
(Gi—18) + Gi-18i41) 14
Gi-1) 15
Gi-18ii+1) 16
(SiSiv1) o 17
@i—18i€iv1) + i-18i8i41) 18
GiSivr) + Giaé) 19
Gim18i€iv1) + Gim18iSiv1) 20

For the case study rule number 90 is applied to
the adjoints of BrucellaSuis 1330 genome sequence and
500 evolutions generated. Rule 90 is shown below.

(Giz1&iv1) + Ei18iv1) 90

Since the image of the 500 evolutions of
BrucellaSuis 1330 is quite large, a small portion of the

© 2020 Global Journals

images are presented in this paper. Fig. 1 shows
evolutions of the adjoints of A(n) and T(n).

Evolution of Adjoint T(n)
using rule 90 of 123CA

Evolution of Adjoint A(n)
using rule 90 of 123CA

Fig. 1. Evolutions of A(n) and T(n)
Fig. 2 shows evolution of the adjoints of G(n) and C(n).

Evolution of Adjoint C(n)
using rule 90 of 123CA

Evolution of Adjoint G(n)
using rule 90 of 123CA

Fig. 2: Evolutions of G (n) and C (n)

[11. NUCLEOTIDE ADJOINTS BASED
GENOME EDITING

As outlined earlier, a genome sequence is a
subset of a free monoid A* of an alphabet A which
consists of the primitive symbols A, T, G and C and
gene editing is a map ¢ that connects A * to A *. The
map ¢ is a rule that transforms a sequence into another
desired sequence. One can use four types of symbol to
symbol substitution formulas given below for genome
editing.

Symbol Substitution Formula
to be substituted symbol Number
AVTVGVC — A 1
AVTVGVC — T 2
AVTVGVC — G 3
AVTVGVC — C 4

Where the symbol v denotes the relation of
logical OR. Application of formula #1 to any genome
sequence is called A-latch. Similarly one can think of T-
latch, G-latch and C-latch. A nucleotide latch would give
rise to conversion of any genome sequence into a
sequence consisting of that particular nucleotide in one
step. This is called ‘Nucleotide Saturation’. Thus one
can have A-saturation, T-saturation,G-saturation,and C-
saturation. To be precise, A-latching of any genome
sequence transforms it into A-saturated sequence and it



holds for other three types of latching also. The question
that arises here is that whether it is possible to edit a
genome sequence using nucleotide latching techniques
at preferred locations in the sequence. One such
possibility is latching of a genome sequence using
cellular automata evolutions of adjoints. Once a genome
sequence is latched, the resulting edited sequence is
called its elementary transformation. Two types of
latching are discussed here (i) latching of elementary
transformations of a genome sequence with various
cellular automata evolutions of adjoints and (i) latching
of original genome sequence with various cellular
automata evolutions of adjoints. Fig. 3 portraits the first
approach of latching of elementary transformations of a
genome sequence with various cellular automata
evolutions of adjoints.

Adjoint of a genome
sequence A(n) and its
cellular automaton
evolutions

A(n) X(n)
Ai(n) e====3 Tatch / 4

Xi(n)
Ax(n) m=====} [atch / 4

Xa(n)
As(n)===> Latch — g
X3(n)

1 1 1

Given genome sequence
X(n) and its edited
elementary
transformations

Fig. 3: Editing of elementary transformations of a
genome sequence

Fig. 4 portraits the second approach of latching
of original genome sequence with various cellular
automata evolutions of adjoints.

Adjoint of a Given Edited
genoime sequence genome elementary

A(n) and its sequence transformations
cellular X(n)

automaton

evolutions

A(n) X(n)

Ai(n) e===p Tatch ===pX(n) ===X;(n)
Ax(n)e===p Latch =e===pX(n) e===pX5(n)
As(n)===p Latch === X(n) e=X;0n)

1 1 l !

Fig. 4: Editing of original genome sequence

[V. CASE STUDY

The characteristic sequence of BrucellaSuis
1330 genome sequence is used here for the case study.
The length of this sequence is 5806. Rule number 90 is
used here for the study. The linear Boolean function
corresponding to this rule is

Eim1&ir1) + Eim1&iv1)

Approach #1

Editing of elementary transformations of a
genome sequence with various cellular automata
evolutions of adjoints

Figs. 5 to 8 portrait the first approach of latching
of elementary transformations of a genome sequence
with various cellular automata evolutions of adjoints.

Fig. 5 shows the result of A-latching the
genome sequence, that is, Adenine based genome
editing. Since the image is quite large, a small portion of
it is shown here. It was observed that the A-saturation of
the genome sequence occurred while editing the
previous elementary transformation of the genome
sequence using the 32nd evolution of the A(n).

EEEEEE===sew

Elementary transformations
of the genome sequence
are edited using the rule

number 90 based cellular
i+ i i1 automaton evolution of A
i+ (n). A-saturation occurred
F P11 when the 32" evolution is
used for editing.

Fig. 5: Adenine based genome editing
(A-saturation at 32" evolution)

Fig. 6 shows the result of T-latching the genome
sequence, that is, Thymine based genome editing.
Since the image is quite large, a small portion of it is
shown here. It was observed that the T-saturation of the
genome sequence occurred while editing the previous
elementary transformation of the genome sequence
using the 40th evolution of the A(n).
=S Elementary  transformations

- of the genome sequence
- are edited using the rule
© number 90 based cellular
- automaton evolution of T(n).
-~ T-saturation occurred when
~ the 40" evolution is used for
1 editing.

Fig. 6: Thymine based genome editing
(T-saturation at 40" evolution)

Fig. 7 shows the result of G-latching the
genome sequence, that is, Guanine based genome
editing. Since the image is quite large, a small portion of
it is shown here. It was observed that the G-saturation of
the genome sequence occurred while editing the
previous elementary transformation of the genome
sequence using the 15th evolution of the G(n).

© 2020 Global Journals
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Elementary transformations
of the genome sequence
are edited using the rule
number 90 based cellular

automaton evolution  of
GT(n). G-saturation
occurred when the 15"
evolution is used for

editing.

Fig. 7: Guanine based genome editing
(G-saturation at 15" evolution)

Fig. 8 shows the result of C-latching the
genome sequence, that is, Cytosine based genome
editing. Since the image is quite large, a small portion of
it is shown here. It was observed that the C-saturation of
the genome sequence occurred while editing the
previous elementary transformation of the genome
sequence using the 21stevolution of the C(n).

Elementary transformations
of the genome sequence
are edited using the rule
number 90 based cellular
automaton  evolution  of
C(n). C-saturation occurred
when the 21% evolution is
used for editing.

g sy e

g

Fig. 8: Cytosine based genome editing
(C-saturation at 21 evolution)

Approach #2

Editing of a genome sequence with various
cellular automata evolutions of adjoints

Figs. 9 to 14 portrait the second approach of
latching of a given genome sequence with rule number
90 based cellular automata evolutions of adjoints. Figs.
9 shows Adenine based genome editing on original
sequence both in Text Form and in Image Form. The
Image Form is obtained using a color coding scheme
which paints a red color for Adenine, green color for
Thymine, blue color for Guanine and yellow color for
Cytosine. Fig. 10 shows the predominant horizontal lines
and vertical lines of the image of the edited genome
separately. An image processing tool of line detector is
used for this purpose.

© 2020 Global Journals

Adenine based em
editing on original
sequence (Image Form)

* Adenine based g'en"orhe"
editing on original
sequence (Text Form)

| \ i T |
Adenine based genome Adenine based genom
editing on original editing on original
sequence Horizontal lines sequence Vertical lines
Detected Detected

Fig. 10: Horizontal and Vertical lines of A-latch detected

Figs. 11 shows Thymine based genome editing
on original sequence both in Text Form and in Image
Form. Fig. 12 shows the predominant horizontal lines
and vertical lines of the image of the edited genome
separately.

ymie based genome
editing on original
sequence (Image Form)

Tﬁyrﬁiné t;asredn géném'e ,
editing on original
sequence (Text Form)

Fig. 11 Edited genome using evolutions of T(n)

A P R |

[ i Al LI
Thymine based genome
editing on original sequence
Vertical lines Detected

Thymine based genme
editing on original sequence
Horizontal lines Detected

Fig.12: Horizontal and Vertical lines of T-latch detected



Figs. 13 shows Guanine based genome editing
on original sequence both in Text Form and in Image
Form. Fig. 14 shows the predominant horizontal lines
and vertical lines of the image of the edited genome
separately.

Guanine based genome
editing on original sequence
(Image Form)

Guanine based genome
editing on original
sequence (Text Form)

Fig.13: Edited genome using evolutions of G(n)

i il
Guanine based genome
editing on original
sequence Vertical lines
Detected

editing on original
sequence Horizontal lines
Detected

Fig.14: Horizontal and Vertical lines of G-latch detected

Cytosine based genome
editing on original sequence
(Text Form)

”C‘yfosin-e' based géném'e” '
editing on original
sequence (Image Form)

Fig.15: Edited genome using evolutions of C(n)

Figs. 15 shows Cytosine based genome editing
on original sequence both in Text Form and in Image
Form. Fig. 16 shows the predominant horizontal lines
and vertical lines of the image of the edited genome
separately.

Cytosine based genome - e

editing on original
sequence Horizontal lines
Detected

editing on original
sequence Vertical lines
Detected

Fig.16: Horizontal and Vertical lines of C-latch detected
Dyadic Operations among edited genomes

Two relational operations ‘max’ and ‘min’ are
carried out on the A-latch, T-latch, G-latch and C-latch
edited genomes. Adenine is represented by the number
1, Thymine by 2, Guanine by 3 and Cytosine by 4. Now,
the relation max(x,y) of two nucleotides is evaluated as
the maximum of the numerical values of the nucleotides
under comparison. Similarly, the relation min(x,y) of two
nucleotides is evaluated as the minimum of the
numerical values of the nucleotides under comparison.
Fig. 17 shows the result of comparing A-latch and T-
latch of BrucellaSuis 1330 genome with the max

. ; 4 JILig "‘f' .|-'-
AT Max AT Max Vertical
Horizontal line line
Fig.17: Max of A and T latches
and its horizontal and vertical lines

Fig. 18 shows the result of comparing A-latch
and C-latch of BrucellaSuis 1330 genome with the max
operator along with its horizontal and vertical lines.

AG Max

AG Max
Horizontal line line

Fig.18: Max of A and G latches
and its horizontal and vertical lines

Fig. 19 shows the result of comparing A-latch
and C-latch of BrucellaSuis 1330 genome with the max
operator along with its horizontal and vertical lines.
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A NOVEL APPROACH TO GENOME EDITING USING CELLULAR AUTOMATA EVOLUTIONS OF ADJOINTS SEQUENCES

AC Max AC Max Vertical
Horizontal line line

Fig.79: Max of A and C latches
and its horizontal and vertical lines

Fig. 20 shows the result of comparing T-latch
and G-latch of BrucellaSuis 1330 genome with the max
operator along with its horizontal and vertical lines.

! it ; RIS
TG Max TG Max TG Max Vertical
Horizontal line line

Fig. 20: Max of T and G latches
and its horizontal and vertical lines

Fig. 21 shows the result of comparing T-latch
and C-latch of BrucellaSuis 1330 genome with the max
operator along with its horizontal and vertical lines.

TC Max TC Max Horizontal TC Max Vertical
line line

Fig. 21: Max of T and C latches
and its horizontal and vertical lines

Fig. 22 shows the result of comparing G-latch
and C-latch of BrucellaSuis 1330 genome with the max

GCMax Max Horizontal ~ GC Max Vertical
line line
Fig. 22: Max of G and C latches
and its horizontal and vertical lines

© 2020 Global Journals

Fig. 23 shows the result of comparing A-latch
and T-latch of BrucellaSuis 1330 genome with the min
operator along with its horizontal and vertical lines.

AT Mi Horizontal AT Min Vertical line
line
Fig. 23: Min of A and T latches
and its horizontal and vertical lines

AT Min

Fig. 24 shows the result of comparing A-latch
and G-latch of BrucellaSuis 1330 genome with the min
operator along with its horizontal and vertical lines.

AG Min AG Min Horizontal G i Vertical
line line
Fig. 24: Min of A and G latches
and its horizontal and vertical lines

Fig. 25 shows the result of comparing A-latch
and C-latch of BrucellaSuis 1330 genome with the min
operator along with its horizontal and vertical lines.
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Fig. 25: Min of A and C latches
and its horizontal and vertical lines

Fig. 26 shows the result of comparing T-latch
and G-latch of BrucellaSuis 1330 genome with the min
operator along with its horizontal and vertical lines.
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Fig. 26: Min of T and G latches
and its horizontal and vertical lines



Fig. 27 shows the result of comparing T-latch
and C-latch of BrucellaSuis 1330 genome with the min
operator along with its horizontal and vertical lines. Fig.
28 shows the result of comparing G-latch and C-latch of
BrucellaSuis 1330 genome with the min operator along
with its horizontal and vertical lines.
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Fig. 27: Min of T and C latches
and its horizontal and vertical lines
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Fig. 28: Min of G and C latches
and its horizontal and vertical lines

V. REsuLTsS AND DISCUSSIONS

The following observations are made from the
case study.

1. Editing a genome is a map or a function that
transforms a genome into a desired genome
sequence

2. Two approaches could be undertaken for genome
editing (i) Editing of elementary transformations of a
genome sequence with various cellular automata
evolutions of adjoints and(ii) Editing of the given
genome sequence with various cellular automata
evolutions of adjoints

3. Using approach 1, one would end up with saturation
in short steps. Using approach 2, one would be able
to generate edited versions that exhibit periodicities
and generic evolutions.

4. Relational operations like ‘max’ and ‘min’ could be
carried out on various latches. One can have 11
such max operations like (i) A-latch and T-latch, (ii)
A-latch and G-latch, (i) A-latch and C-latch, (iv) T-
latch and G-latch, (v) T-latch and C-latch, (vi) G-
latch and C-latch, (vii) A-latch, T-latch and G-latch
(viii) A-latch, T-latch and C-latch(ix) A-latch, G-latch
and C-latch, (x)T-latch, G-latch and C-latch, (xi) A-
latch,T-latch, G-latch and C-latch. In the same
manner, one can have 11 min operations.

5. The result of each operation exhibits unique
behavior in periodicity and generic form.

6. Interpretation of these properties could be made in
a better way only by an expert in genetic
Engineering
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Abstract- In the media industry, the propagation of fake news
is becoming a booming topic and challenge. On social media,
website and written press the spread of this is so fast to keep
track of confusing reader on what is fake and also causing
damage in different sector of life [1] in response, social media
platforms have announced actions to limit the spread of false
content. Rapid speed of fake news poses an increasing risk to
society’s worldwide to counter this more need to done.

The lack of digital literacy may play a big role in
spread of fake news in the DRC were less than 20% have
access o internet never less access to social media is also
low few how have access don't have computer literacy skills to
distinguish and decide what to share. With growing number for
the last decade, the challenge will be more complicated with a
population estimated to 80 million in 2017, if 75% will be able
to access social media platform in 2030 the problem will far
great than what it is now.

Keywords. fake news, misinformation, social media,
public health, election, digital literacy.

I. INTRODUCTION

n the media industry, the propagation of fake news is

becoming a booming topic and challenge. On social

media, website and written press the spread of this is
so fast to keep track of confusing reader on what is fake
and also causing damage in different sector of life [1]

In an age of where almost half of all news
consumers and share their news from online sources
[13] fake news can reach large audience thought social
media platform rapidly from one person to another [14]
Van Der linden, S "The conspiracy-effect: exposure to
conspiracy to conspiracy theory(about global warming)
decreases  pro-social  behaviors and  science
acceptance. Personality and individuals’ differences, 87,
171-173”, 2015. following an age of post trust [28] Some
previous research indicated that 31% of kids age 10 to
18 have shared online at least one news story that tend
to be fake. this situation raised concerned related to
digital literacy a specially in country with low access to
Internet around 3.1% in 2016 statistics from internet live
stats and education such as the Democratic Republic of
The Congo [34]

In the DRC a study published in the lancet
found that “nearly Ralph of respondents believe Ebola
didn’t not exists or was invented to destabilize the region
or make money” this turned to be fake news which

Author a:: Kivu Hub Bukavu, DR. Congo. e-mail: eliud@kivuhub.net
Author o: Kivu Hub & Hope Africa university, Bujumbura, Burundi.
e-mail: Riphin@kivuhub.net

resulted in more than 5000 infected and more than 2000
dead with Ebola.

Currently day social media reputation and
access keeps growing at fast rate , the quality of
contents is raising the issue of fake news with more
users sharing unverified contents leading to
misinformation campaign used by some nation to
influence they foreign policies , the Russia fake news
campaign launched during the year 2018 in several
Africa nation include the DR. Congo in favor of their
candidate during the DR. Congo election has showed
how social media can be used to spread fake news [3].
Other proposed solution ranges from making digital
literacy a primary pillar of education [17], to prevent false
information going viral in first place.

As stating point of this research, relevant
literature including theoretical background were
reviewed. Based on the review of existing literature, we
developed our research framework to guide a survey
study, which be developed and tested with pilot study
sample. Actual data will be collected through an online
survey form targeting social media users and internet
users. Regression analysis will be conducted based on
collected data. Finally, we will interpret and discuss
about data analysis based on research framework.

[I. THEORETICAL REVIEW OF FAKE NEWS

In the current state of proliferation multiple
source of information, fake news is spreading fast and it
becoming increasingly hard and harder to detect what is
authentic and fake news despite technology
advancement but fake news spread faster the all
detections technology available. In some countries they
are no policies regulating the type of digital contents
such our case the DR. Congo which has seen an
increase of social media and mobile access.

a) Social Media Source of Fake News

Fake news is defined as “the deliberate creation
and sharing of false and/or manipulated information that
intended to deceive and mislead audience, either for
purposes of causing harm, or for political, personal and
financial gain.[1]. The world economic forums rank
misinformation and fake news among the world top
risk. [12].

Most of nowadays news consumption has
shifted towards online social media, where it is more
com- for table to ingest, share and further discuss news
with friends or other readers [32]
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Recent report by Stanford internet observatory
regarding Russia influence in in recent political election
in Africa , the report stated that Russia used fake news
to influence political environment by creating fake
Facebook page to influence their political agenda which
campaign was targeted countries such as Sudan, Libya,
Central Africa republic , Madagascar, Mozambique and
the Democratic republic of Congo. Regarding the DRC
they were several pages created in the eve of 2018
elections to influence voters. The report stated that they
have been indication that Russia interest in the DRC and
their heavy involvement in the neighbor Central Africa
Republic. This Russia operation took place against the
backdrop of fragile domestic political situation after
mention elections December 2018, in which opposition
candidate Martin Fayulu and numerous observers
claimed that the cote count was manipulated , the DRC
settle into an uneasy balance , in which Felix Tshisekedi
governed as president while outgoing president Joseph
Kabila’s party retained a majority in the national
assembly, lead observers to speculate that he would
continue to rule behind the scenes. [27]. The two pages
provided by Facebook “Congo Actu” and “Patriotism
Congolaise” were created one day part in august 2019
and have clear commonalities. The other page, “les
Echos RDC,” was created earlier and differs in some
significant ways. Congo acts had one-page manager in
Madagascar since then. The page has published 123
posts and revived 94,400 interaction. Les Echos RDC
and Patriotisme congolais had both 2.427 and 5.534
followers, both managed in Madagascar and their
average interactions 944 and 628. [27]

With an internet penetration of less than 7%, word
of mouth remains the most common way for rumors to
spread in DRC. These have included speculation that
people who died from Ebola are deliberately being killed
in treatment center. The spread of harmful rumors
thought social media had tragic consequences for
Congolese frontline workers, many of whom have been
accused of profiting from the crisis. There have been
more than 1300 attacks on healthcare facilities, during
which dozens of people have been killed. [19] as we
can fake new spread from social media has impact
health care in some region of the DRC.

In response, Facebook and other social media
companies have made a range of algorithmic and policy
changes to limit the spread of false content. In the
appendix, we list twelve announcements by Facebook
and five by Twitter aimed at reducing the circulation of
misinformation on their platforms since the 2016 election
[29]

Maijority of social media companies have their
approaches to deal with spams accounts, Facebook’s
approach involves detecting inauthentic behaviors [14].
it is used to detect operated bots. Also, twitter’s initiative
on election integrity focused on giving users more
transparency on us federal political campaigning
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ads.[15] twitter does this by reaving billing information,
ad spend, impression data allowing to make an
educated decision [13]

b) Fake News in Drc Ebola Outbreak

‘Fake News’: ‘Fake news’, was chosen in 2017
as the word of the year by the Oxford University. In line
with previous research, this paper avoids the term
except when directly mentioned by interviewees. The
main reasons for this, as highlighted in Nielsen and
Grave, 2018 and the Report commissioned by the
European Commission in March 2018, is that the term is
inadequate to capture the complex problem of
disinformation. As argued elsewhere, the term has also
been appropriated by some politicians and pundits to
undermine independent news media. Therefore, as
previously mentioned the term disinformation, which
includes an array of practices not only to produce but
also to disseminate fabricated or false information, is
preferred here. [33]

In the DRC a study published in the lancet
found that “nearly Ralph of respondents believe Ebola
didn’t not exists or was invented to destabilize the region
or make money” this turned to be fake news which
resulted in more than 5000 infected and more than 2000
dead with Ebola [11].

Some people were affected by fake news and
as we can hear from one victim who never believed in
Ebola diseases a real testimony If Floride Kayindo
hadn’t contracted Ebola herself. She would not believe
that it existed. The 36 years old prints with bemusement
thinking about the rumors she’s heard. “she thought it
was not areal illness, it was brought in by white people
to make money out”, she explains, “white people are
evil, that's what people in community believe, “Kayindo
tells TIME. “Before Ebola white people were around, but
now they‘re thinking white people came with Ebola,
Kayindo was declared Ebola free in November
2018[19]. Misinformation has contributed to the
difficulties containing the virus in the DRC, where more
than 1300 people have now died in the second largest
outbreak in the DRC history. These rumors lead to
destruction of medical centers and death of health
workers.

According to Diallo senior UNICEF Ebola
coordinator interviewed by the TIME says “the lack of
information leads the community to ask a lot of question
about the Ebola virus”. Also, other people believe that
international aid organization are behind the outbreak.
The belief has been compounded by the amount of the
money that suddenly seems to be flowing into DRC east
of the help assist efforts to contain Ebola. They argue
they got little relief from conflict and other health and
other health issues before this, and ask why Ebola
would be any different.



c) Digital Literacy and Misinformation Spread

We can define digital literacy according to the
European Union is “the skills required to achieve digital
competences [26] emphasizing “‘he confident and
critical use of digital technology’ which implies
‘knowledge ‘. After checking different sources, we can
also define digital literacy, “in additional to ICT
competence, implies a critical assessment of impact of
digital technology on personal development and
society; in an addition to ICT competence, it
incorporates the three pillars: smart use, nurturing
values and an understanding of the digital age. [24],
according to the research by Target DRC, we have seen
an increase of 84% of Congolese having access to
internet through mobile device [35]

Misinformation is defined as information that is
inaccurate or misleading [30. It could spread un-
intentionally [31] due to honest reporting mistakes or
incorrect interpretations [31]. The digital age poses
many opportunities and challenges for its citizens. While
it that digital native has the self-developed skills required
to take advantage and harness risks of the digital
environment. Developments in the digital field caller
systematic upgrade of literacy to the level of digital
competence. [23] In a time when we increasing
implement digitalization at work, estimates show that
65% of child in primary school will jobs which do not exist

today [25]
To ensure responsible behavior of digital
natives in the environment, and ultimately create

responsible and competent digital citizens, it is of
utmost importance to address and bring closer the
concept of digital literacy to educators [25].

The key to success is therefore to increase the
level of education and education itself. It is also
necessary to build and increase the digital literacy of
individuals. Which is related to searching, processing,
sorting and sharing information through new media and
ICT. In addition to more specific digital literacy. It is
necessary to increase media literacy itself and improve
the social status of media literacy as set of technical,
knowledge, civil and creative capabilities that allow
access to and critical perception of media. [22].

[1I. RESEARCH FRAMEWORK

Information disorder theoretical framework [16],
which define three types of false or harmful information:

e Mis-information: False information that shared
inadvertently, without meaning to cause harm.

e Dis-information: Intending to cause harm, by
deliberately sharing false information.

e Mal-information: Genuine information or opinion
shared to cause harm, e.g. Hate speech,
harassment. [20],

In [9], Piotrkowicz studied the impart of the
linguistics of major headline of news stories on their

popularity, also [10] similar discussed the impact of fake
news in recent US election Spread of fake new on
Facebook and twitter.

V. RESEARCH DESIGN AND METHOD

The survey was completed by a nationally
representative sample of 1500 representative for age,
gender and job. The research tool the survey online to
allow respondents to answer at their convenience, which
results in a more considered response. The X question
survey covered a range of topics around news
consumption, including;

e Trust /distrust News sources
e News format
* Example of fake new

It is important for general users to continue to
pay attention to information and misinformation they
encounter on the web and social media platform. In this
section, we discuss how research results and their
publicizing lead over time to change in design features
of these systems addressing the exhibited weakness.

We will use survey method to conduct this
research [8], the survey questionnaire will be developed
for influence of fans news in the DR. Congo. The survey
data will be collected through online survey, the
population study focuses on the social media/internet
users in the DR. Congo, and the sample population
which we collect is target 150 participants. The sample
will be collected using free survey response platform.
We will use students, journalist, media professional, IT
professional, academic and blogger in this survey.
Later, we can generalize the result of this research to a
population of general internet/social media users.

After getting the final data set, we will clean the
survey data set by removing invalid data. [7], The
descriptive data analysis will show some demographic
information about the respondents. In regard to
statistical analysis, factors analysis and multiple
regression measurements of six different variables.
Correlation will be used to see the relationships among
all research variables. [6]

Regression result

Regression coefficients represents the mean
change in response variable for one unit of change in
predictor variable while holding other predictors in the
model of constant was used, as his control that
regression provides is important because it isolates the
role of variable from all of the others in the model [8]
look for documentation.

V. (CONCLUSION

The purpose of this study is to understand the
factors which the current state of fake news in the D.R.
Congo and socials impacts. We focus on both
gratification research and adoption to answer our
research question.
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In regard to the possible result s of this

research, first we found/believe FIST FINDING, second,

third. The analysis of survey results will

help us

validating the new model and understand individual user
“the factors which the current state of fake news in the
D.R. Congo and socials impacts”
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Modeling and Simulation of Genome Evolution
Using Linear Boolean Functions Associated with
One Dimensional Cellular Automata
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Abstract- Structural and functional behavior of genomes could
be studied using one dimensional binary-valued three
neighborhood cellular automata updating rules. These
updating rules are linear Boolean functions, and they are
applied to the adjoint sequences of adenine, (A), Thymine (T),
Guanine (G) and Cytosine (C) corresponding to the
characteristic sequence of a genome. This paper proposes
the use of linear Boolean functions, and demonsirates the
textural or fractal behavior of genome evolution in terms of
nucleotide adjoints.

Keywords: linear boolean functions, cellular automata,
genome evolution.

[. INTRODUCTION

he four nucleotides A, T, G, and C get connected
Tby phosphodiester bonds to form strands. Strand

formation depends on innumerable factors related
to inter and intra cellular parameters and functions. One
cannot precisely say that a particular strand gets formed
using such and such rules. The infinite possibilities of
strand formation cannot be determined experimentally
or in the framework of classical genetics. One can
alternatively formulate a notion of “Language of
Genomes” wherein one can finitely specify infinite
strands, Fig. 1 shows a finitely generated quaternary
tree structure of strand formation of nucleic acids.

==

= S
ATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGC
. \ . | | .

v Vo : v ‘ ' :
Fig. 1. Quaternary tree structure for strand formation

To be precise, Fig. 1 shows three levels of
nucleotides. One can generate 64 strands of length 3.
As the length increases, the number of strands
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increases as per the formula 4n, where n is the length of
the strand. Strands of length three are called triplet
codons or 3-tuple codons. Similarly, one can think of n-
tuple codons where n is any number.

Parallel Prediction of Nucleotides using One Dimensional
Cellular Automata

A genome sequence is a chain of four
nucleotides A, T, G and C. The numerical representation
of a genome sequence is a sequence of four numbers
1, 2, 3 and 4. Linear prediction of a strand could be
carried out using linear prediction algorithms from a sub
sequence of length 8. Alternatively, one can evolve
generations of genome sequences from a given full-
length  genome sequence using one-dimensional
cellular automata rules. Section 2 describes the notions
of adjoints of nucleotides corresponding to a genome
sequence. Section 3 describes the notions of cellular
automata and linear Boolean functions. Section 4
provides the results of applying linear Boolean functions
on adjoint strings of nucleotides. Section 5
demonstrates the results of combining evolution
patterns of adjoint sequences dyadically. Section 6
presents various observations made from the study and
proposes future perspectives of cellular automata-
based genome analytics.

[I. ADJOINTS OF NUCLEOTIDES

Adjoint of a particular nucleotide in a genome
sequence is the binary sequence obtained by
substituting the particular nucleotides in the genome
sequence by 1’s and the others by 0’s. For example, let
us consider a sample sequence G, A, A, T, G, A T, T, A,
C, C, A A G, G C of length 16. Now the adjoint of
adenine (A) is the binary string A(n) =0, 1,1,0,0, 1, 0,
0,1,0,0,1,1,0,0, 0. The adjoint of thymine (T) is the
binary string T(n) = 0,0,0,1,0,0,1,0,0,0,0,0,0,0, 0,
0. The adjoint of guanine (G) is the binary string G(n) =
1,0,0,0,1,0,0,0,0,0,0,0, 1, 1,0, 0. The adjoint of
cytocine (C) is binary string C(n) = 0,0, 0, 0, 0, 0, 0, 0,
0,1,1,0,0,0,0, 1. The first segment of 40 nucleotides
of a genome sequence of Brucella Suis 1330 is
considered here for a case study. The actual length of
the genome sequence of Brucella Suis 1330 is 5806.
The sample sequence is given below.

GAATGATTACCAAGGCCAAGCTCAAGCTCTCCTTCCTTGG
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Now the adjoints of this sample sequence of
length 40 are given below.
A(n) = 0110010010011000011000011000000000000000

T(n) = 0001001100000000000001000001010011001100
G(n) = 1000100000000110000100000100000000000011
C(n) = 0000000001100001100010100010101100110000

A cellular automaton is an idealized parallel
processing system consisting of an array of numbers (1-
D, 2-D and more) realized using updating rules based
on certain neighborhood. For example, a one-
dimensional cellular automaton would consist of a finite
length array as shown below.

[1I. CELLULAR AUTOMATA AND LINEAR
BOOLEAN FUNCTIONS

A cellular automaton is an idealized parallel
processing system consisting of an array of numbers (1-
D, 2-D and more) realized using updating rules based
on certain neighborhood. For example, a one
dimensional cellular automaton would consist of a finite
length array as shown below.

S T N S N S

Consider an ith cell in the array. This cell has a
neighbor i-1 on its left and another i+1 on its right. All
three put together is called a three-neighborhood. One
can assign a site (cell) variable ¢i-1, &i, and &i+1 to the
three-neighborhood cells. At a particular instant of time,
these variables take on numerical values, say either a 0
ora 1. In such a case, the variables are denoted as &ti-1,
&ti, and &ti+1. The value of the ith cell at the next instant
of time is evaluated using an updating rule that involves
the present values of the ith, (i-1)th and (i+1)th cells.
This updating rule is essentially a linear Boolean function
of three variables. One can construct 256 linear Boolean
functions as updating rules of one-dimensional three-
neighborhood binary-valued cellular automata. Each
rule defines an automaton by itself. So, one-dimensional
binary-valued three-neighborhood cellular automata
(123CA) rules could be used to model adjoints of a
genome sequence. The first thirty linear Boolean
functions of cellular automata 123CA are listed below
with their decimal equivalents.

Linear Boolean Function

Decimal
Equivalent
0 0
G

(fl 1€l€l+1)

(fl 151)

(fl 1€Lfl+1)

(fl 1€l+1)

(fl 1€Lfl+1)+(€l 1€Lfl+1)
(fl 1€L+1) (fl 151)
GO
(Ci—18iSi41) + (§i-18iSi+1)
(§i-18i+1)

- OO N O~ wWwnN =
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(§i-180) + $i-18i41) "
(51 151) 12
(ft 1€l+1) + (fl 151) 13
(51 lfl) + (fl 1€L+1) 14
(§i-1) 15
(_Ei—_lfigl#l) 16
(Elfl-}—l) 17
(EL 1fl€l+1) + (fl 1€Lfl+1) 18
(€l€l+1) + (fl 151) 19
(51 1€l€l+1) + (fl 1€lfl+1) 20
(€l€l+1) + (fl 1€l+1) 21
(51 1€l€l+1) + (fl 1€lfl+1) + (fl 1€l€l+1) 22
(flfl-}—l) + (fl 1€l+1) + (fl 151) 23
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IV. CELLULAR AUTOMATA EVOLUTIONS OF
GENOME ADJOINTS

The genome sequence of Brucella Suis 1330 is
considered here for a case study. Due to space
limitations, a part of the genome sequence and its
adjoints are shown below. As defined already, adjoint of
genome sequence concerning a particular nucleotide is
the binary string obtained by marking a ‘1’ in the place
of that particular nucleotide and by marking a ‘0’ in the
places of other nucleotides. A segment consisting of 60
nucleotides of Brucella Suis 1330 is shown below.

o Column 3 Column 4
TCTCAAGLTCT
CACTGUTGAL
TCCAGATCGE
T CTCCTGACCT
TGICGOALGE

Counn §

T GCTGAGCTTT
G AT
GA TG
L CTCATCGECT
TG ITT
_GOIGTTCCIG
TG TCANL
GGG TG
TG CATE
GICCCCCGAL

Columa | Column 2 Column &

T RGCCTITGeA
CCCAAGTOGT
TCCTTIGOLT

a3

GUIGIGGACA

T CAAGGLCAAG

LITTITCTGT
GAGCC ] TGAG

| TCGGTCCAGE
AGGGEACCTE

COTTCCT T
GAAAGATCCA
AGCAGLCCC T
CIGCCCCTTG
GGCCCACGGA

ATTCGICATT
CIGICTGOCT

CCGAGCOTCT

et
| GAATGATIAL
3
4
GOCCCC IO
ﬁ -

L COTGCOGECA
ACHGACG TGO
AL GUAGTTCECG:

T GIGGAGTTIG
CCCAATGECA
| CTGCGGHRC
TECACGEGEAA
GCCGAGGGEG

AGAAGLTGAA
OGO TG
ACGGCTCOAA
COATGAL GG
GTCGCGECAG
TTGICGUTCC | CACITGIGE]
COCC TG | GCCOTTITAC
TGGGATCGAA | CCCCTCITTA
ATTTCAGGHIT GOITGACCTT
GAGIHGTGCAG | ATGUTTATG]
TTCAMBOCCL GOETCCACTA
GOCTCAGTTT | CCTCACCTAC
COAGTTCATE
COTTAGCTGA
ATGOCCCCAA

| TCCCAGGTCA
TACGECAGEG
TG AGGLLG
CAGITTCA
ATCAGEAAGG
T AAGAACTCTT
TTCGHHRACE
| CCCACCTTOC
GOCTCCCCTG
L GATGGTC AT
CACCAGCTGT
AAAATGGGAL
TGCTOAAGH
GITTGIATTT
GICACACTGG

TGOGTGOCCG |
OO AL G T
FACCCAACT

14| GACCOCAGGE
15| COCOGTCTGA
| GOCGTOGACA
17| GOCTOCCTGA

3
4 CTCACAATGR
‘
15| CAACACAGCG

3

0

| GUTCCTCGAA
CTGCCGOCGG
| GUAGGAGCTT

GOTGACGATG
| CGCACAGLGA
CCTGICCACG
[ CAGEOCG G
GOCCTHCAG
CCCAACAGGT
GG TCAGAA

CAGGACTAMA
COCATOHIAGH
ACGCAAAGCA

9| GCTCAGUACA
AGTACGCCTT

o
TGAGGGLGAG

The adjoints of the genome sequence segment
are given below.

Adjoint A(n)
“ I‘:':"“ falumn 1 Dalumn 2 Ooluma Oidmn 4 tolumn § Goduma 6
1 0110010010 0110000110 0001 ] 100000 OOOOO000N0 CAD0W | DM DOOOOD000|
2 OO0 | 00 OO 0] 00000 | 1) 0111010001 0| MMM 00411 1 X000
i DOOOOOO000 ] 0000010 00 1 01 WM 1001 0000 O MO0 DOOOOOC000
5 DOOOOOO000 00000 | 00 00| ]ﬂﬂl OO0 DO0OOD0101
I3 OO0 0 OO0 | 000 1 00000 OO N0 ] Q000 |
7. M0 ] 00000 O ] 00000 000 1 100001 OOO00001 10 0100001 000
E | 00001 1001 lellnrxrrlj OCRO00000 1 OO T UL
9 DOOO0000 1 OO0 1 00 010000000 |

L0 ol 08

D00000 1001 0100100000

000100010 111100010

0010000 100 DO0001 1000
I 000100011 OO0 0000 | DO0000 1008
20, | 1001000000 00| D05 0000001 | 10001 1100 RCO00000 | |




t

d and

The size of the images shown in Fig. 2 is

0707 Tea ) ﬂ [ UOISI9 A [ =20SST XX UﬂH:,;C\/ AUV .AMCTVQJUQF _Jﬁd Q0UIDG .H.uujn_g:vo MC ﬁdCHSCﬁ —dLC:u .

in
the

in

and

5 and 6

irs
lear

ifferent.

o
AL

(n)

!

s
©
= %) — €
9 R c 5
® o Eco~ Nl 7 = =
c » o} c = S
F -5 =0 S S g
Q=9Tg g ©) o o g
nnUu. = o2 25N = SRR m omu 8
rFrlr-.rlPlr vlllﬂ.rllrﬂ.rllrﬂrllrﬂ . Frl o
0° =L L2o-y S = = e
o295 ? R @ @
K < : :
SaclL =5 o R TR = R e
[¢9) ie) = O AR e c R c
w v m © S [0 @ < iT bR LAt o) S
o O T = e L = =
25t ®FE ¢ B = 5
o8- 08,8 o= | 5 S
N m 20 o) © Cc €& RS W Sy Likghebiishs [
P29 03 SRR = AR AR =
— TZ8 0T g 5 E o o @]
s S5 ot P T = c c
235 T £ c e 2 3
DFoZEESC o )
LS AT PGS - SRR TR >
S5 o ST F50m™ £ MR £
e S = RRERLLEREREL AR, AR TR
CE=Ew 00 gE B o O
o Q3 = Ty Aiebuisia e bt
D o5 < T Ll < Y
322382 _c32 e & £
O O N C > = . = o
£ECYocgr > 8 Ey 8
= = 5 Tt
) m w ©®OoE X0 m.q oVu N T N
379 tlg8909 ga © AR LA L ™ N
n O o+~ O oV.u [Oe) S 1) LR L : THCNCTE . .
2o8_00950¢8 xﬁ S S
S3£8528¢c0 % 2 i i
0w o= = .= > st

Adjoint T(n)

TS a8
- " ,m (2] %2 <C
g SR EREEEER g |g|= = = = E z E << = > Q
LEEEEREEE I e R e o2 5o z &
: e * g R S T o
CELEL CLLeett : "59 5L = S
TN 5 w O
\. ==l B =] o T lalel= 2 : © %)) o N~
g HE 21213121315 & EREEE = i - O = W c
s HHE EEEEE : HEEEEEE 3 c § »
: 8 HEEEEREEE e i EELE o5 mED ke] &6
HE 2 EEEEER z EEEEE : O AN O O 5 5 o
N db = = =
mb © w m 2
i |2 mngansanagn EEEEE 825032 w o)
*Eiefaegatatdasatay © (° e < 59 =2 k=
SEEEEEEEEEEE R e I HEEEE = g =0 5% @
(O] O O A I~ )
> n Qo0
. 4 4 o O == ]
g zlz(z|2 HEEEEEEE m 3 = b= = m = b= 2 m pu ..m
CEEEREEREE R I8 o |4 EEaase g _ 32 S
EEEEEEEEEEE EE RSN g CEEEEEEEEE S EEEEEE s 35 o 9
SEEEEEEEHEEEEE £ e L EEEEEEEEIP EE z e ..I.m 95 O
5 2 I
S O & = = |~
[|EEEEREE R =8 glgllzizlzelsie HEEEE SHEREED 55 2 \../ﬂa Mm\ mun\ S
e e P Tgein SO T 5 5 5
E BEEEE 3 EEEEEEEEEE EEEE EEEEEEE [ MR i =
O -—
28375 IS HE
EEEEE EEEEE [EEEE ERE HEE T LT O E g 8
L d i - S8 3o E o ™
EEE & H = SEER EEE el | n_mvm_;\l,muuu L [N QN
m..muzz.:n.;u EEEEEE ] e o ] 2= = <= 2 =) = = .m..m..:.‘.: . S m_zﬁw @
= z Dnv © _.w L
X MR
[© NGO p]



AL
L,

LLtL

LR
iR
LRLEELE LKLY

ARLLLL
AL

P

T
MY

oy
AR
AL

ARELL LR
LELERLL ALERELAR!

ALY

rrlrlvrr
AR
Akl

Fig. 5: Zoomed in version of evolution pattern of G

020c

LA

and

Addition of paterns of

)

n

(

9 and 10

G

n)
8

T

GandC
)

in versions of the Boolean
(), T(
in Figs. 7

TandC
Fig. 7: Boolean addition of evolution patterns of adjoints

The zoomed
additions of evolution patterns of A

C

s

Addition o.f' pattefns of

n

R
TR OIS
SRR

TR TRERS
LELARLERAY
abatabi

SRR
o RS

ke SReRALAR AL LLELS

ALY LAY
AYERRERERMER AEELRIERN
Ty
T

at POy
AR
b

WA,

S q

Tty

u isteiriiei et
Liiiatiiatatabatatitutebats

LAk e ut
T SRR

CROrr
AT

R

R
HRRERRERERRERER A
SRR e
R R,

AR
R

T

LR

using rule 137 are shown

)

(

respectively

)
AR

n
E

(

UL

Fig. 6: Zoomed in version of evolution pattern of C

T
VN

=

L

EL

EN C
ENOM

E

ERATIONS BETW

c Opr
AUTOMATA EvoLuTioNs oF G

V. DYADI

37

Ay

3

:
ey

&3

R
N

A

R,

R

Rt

b

OINTS

AD)

is a matter of an empirical study to examine

T
A ;W.«w.,.hjﬂ

S

s

)

It

S

oint behavior of various evolution patterns of

j

joints and

J

the con

it could be carried out by combining

d
evolution patterns of adjoints dyadically. The various

dyadic operations are (i) Boolean addition, (i) Boolean

subtraction
division

a

AT
A
BRNER

ERRE

RS

3

&

ﬁ%@ﬁ _

Boolean
i)

iv)

"

Boolean multiplication

Dyadic relation of maximum and
relation of minimum. Out of these six different dyadic

iii)

i

Je9d L E [ UOISI9 A [ =20SST XX QHG_:C\/ AUV ‘/\MCTVGQUUF —::w Q0UIDG .HUMSA_HHHCU P«C TNC.HSC— ﬁdﬁ_cﬁm‘v

=4

Dyadic

(

)

\

(

)

AR

, the Boolean operation of
intended

is considered here for the

binary addition

operations and relations
study.

TR

Fig. 8: Zoomed in version of addition of patterns of

Aand T

© 2020 Global Journals



ok AR
D ‘mafgnj'-""_;‘fﬁ,

o
= 2y

Aand G

Fi 0 s 7 E
i 5 %
% 1‘1 .u‘%ﬂm; I KX EX R iy + ."u{'JJJ (f’;
Fig. 10: Zoomed in version of addition of patterns of
Aand C

VI. OBSERVATIONS AND CONCLUSIONS

From the above empirical study, it is observed
that cellular automata modeling and simulation of
evolutions of adjoints of a given genome sequence and
the inter-pattern operations and relations exhibit distinct
patterns of fractals and fractal distributions. The novel
techniqgue and results presented in this paper are
outcome of prolonged research carried out in the
mathematical modeling of genomes and their
evolutions. It is evident that one can as well look into the
possibilites of genome editing using such cellular
automata tools.
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following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.
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address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.

Proper permissions must be acquired for the use of any copyrighted material.

7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.
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e Any other original work

AUTHORSHIP POLICIES
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1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings.
2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
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follow this style during the submission of the paper. It is just for reference purposes.

© Copyright by Global Journals | Guidelines Handbook .

XI



Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e  Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e lLarge images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

TIPS FOR WRITING A GOOD QUALITY COMPUTER SCIENCE RESEARCH PAPER
Techniques for writing a good quality computer science research paper:

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of computer science then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10.Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
quotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.

e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e  Align the primary line of each section.

e  Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

0O oo

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0  Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or

manuscript.
What to stay away from:
0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

XXI

Abstract

Introduction

Methods
Procedures

Discussion

References

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and

concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with

unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and
structure with hazy meaning

unorganized

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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