www.entomologyjournals.com
ISSN: 2455-4758

International Journal of Entomology Research

Received: 30-11-2024, Accepted: 31-12-2024, Published: 15-01-2025
Volume 10, Issue 1, 2025, Page No. 105-110

Internal morphological studies of crab burrows with special reference to Barytelphusa cunicularis

Sharda N Padghane'”, Dilip H Dudhmal?, Rupali S Babare?®
! Department of Zoology, MSP Arts, Science & KPT Commerce College, Manora, Washim, Maharashtra, India
2 Department of Zoology, MVP Samaj’s ACS College, Dindori, Nashik, Maharashtra, India
3 Department of Zoology, Late Nitin College, Pathri, Parbhani, Maharashtra, India

Abstract

Burrows may be of different shape and size, simple or complex, having many branches or a single opening depending upon the
animal. Various techniques have been used by biologists to determine the morphological patterns and other environmental
effects on the burrow architecture. Burrows are simple tunnels, descending downwards either straight or slightly slanted, with
or without branches. The burrow exhibits L, S, or Y like shapes. The relationship between Area of burrow opening (Sq. cm)
and crab carapace width (mm) and burrow depth at Asna River were (r = 0.268 and r = 0.160) and at Lendi river it was (r =

0.046 and r = 0.160).
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Introduction

Organisms usually do not live in isolation. They interact
with other organisms, inhabit a particular environment.
Habitat is the place where organisms live and interact with
their changing environments. The structure and architecture
of burrows play a significant role and provide
morphological support in the life of an organism & &, The
activities of burrow construction promote the remobilization
of sediment grain and nutrient cycling, thus changing the
physical and chemical features of the local environments. It
may be of different shape, size, simple or complex, may
have single or multiple opening. By comparing the
morphology, architecture and different patterns of burrows,
it may be possible to suggest ecological differences between
concern or associated species and their interaction with the
surrounding environment. Burrow morphology depends on
physical characteristics of the soil 2. There is a difference
between juvenile and adult crabs. Juveniles produce shallow
J-shaped burrows, which incline vertically into the
substratum. Larger crabs have Y-shaped and spiral burrows
B3I, The study of crab burrows becomes important as the crab
collectors use various methods to collect crabs 1. To better
understand the morphology and characteristics of burrows,
we study the habitat of the crab Barytelphusa cunicularis
with its burrow dimensions, found in Godavari River and its
tributaries (Asna River and Lendi River) of Nanded,
Mabharashtra state.
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Fig a): Single opening of burrow
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Materials and Methods

1. Field study

Barytelphusa cunicularis excavates burrow at the shore of
river when water level is high in rainy seasons. This study
was conducted for measuring crab burrow openings with the
help of measuring tape and calculated burrow dimensions.
The empty, abandoned burrows were filled with thin slurry
of Plaster of Paris. The mixture was poured through the
mouth of the burrow openings and was allowed to harden
for 2-3 h, depending upon environmental conditions.
Burrow characterization was done using the following
formula by ™I,

Area=JI x a x b/4

Where, a = length of burrow opening.
b = width of burrow opening.
JI (Pie) =3.14

2. Burrow casting

This study was conducted in February and March 2018. The
burrows were selected randomly upstream and downstream
side at Asna River, tributaries of Godavari River Nanded.
To know the burrow structure of Barytelphusa cunicularis, a
semisolid mixture (slurry)of Plaster of Paris (POP) was
poured into burrows until the burrow was filled. Casting
work was conducted only if there was a relatively high
burrow density/frequency. The solidified burrow casts were
(approximately after 2 h) dug out and brought to the
laboratory for further measurement.
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Fig e): Burrow opening measurement Fig f): Burrow-opening measurement

Fig 1 (a-f): A field study for characterization of burrows of Barytelphusa cunicularis In Godavari River and its tributaries in Nanded

Fig c): POP cast structure of burrow Fig d): POP structure a burrow
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Fig e): Measurement of burrow depth
Fig 2 (a- f): Casting of burrow in Barytelphusa cunicularis on field at Asna and Lendi River (Godavari basin) using Plaster of Paris slurry
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Fig 3: Schematic diagrams of dried excavated burrows after poring Plaster of Paris
descending downward in any direction until reaches to the

Fig f): POP cast structure of burrow

arve (ponyg

Results

1. Burrow morphology and characteristics water level in wet area. It also excavates under big stone or

Barytelphusa cunicularis excavate burrows of different rocks. Various shapes of burrows have been reported, such
as unbranched, spiral, strait, gently curved, flask shape, etc.

shapes and size. Burrows pattern was simple tunnel and

107



International Journal of Entomology Research

2. Data analysis

The relationship between Area of burrow opening (Sq. cm)
and crab carapace width (mm) and burrow depth at Asna
River were (r = 0.268 and r = 0.160) and at Lendi river it
was (r = 0.046 and r = 0.160).

www.entomologyjournals.com

One-way ANOVA showed that when comparing six burrow
characteristics at three levels (Surface area opening,
carapace with and burrow depth), there was a significant
difference between them (P = 0.0032) at Asna river. It was
not shown any significant difference at Lendi River (6.0288)

Table 1: Comparative account of burrow characteristics (BC) and carapace width of B. cunicularisat Asna River during 2017-2018

Cast Number B,\ngj%\/: openlnlgl i(rf:on:) Surface area of opening (cm?) | Carapace width of crabs (mm) | Burrow depth (Cm)
BC1 5.1 4.5 18.01 60.18 27
BC 2 6.0 5.1 24.02 65.32 35
BC3 45 3.7 13.07 61.16 30
BC4 5.5 4.1 17.70 42.52 40
BC5 5.2 4.9 20.00 58.48 76
BC6 3.9 2.6 7.95 28.83 135
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Fig 4: Relationship between Area of burrow opening (cm?) and crab carapace width (Mm) at Asna River
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Fig 5: Relationship between Area of burrow opening (cm?) and Burrow depth (cm) at Asna River

Table 2: One-way ANOVA for the mean of Burrow characteristics (Surface area, crab carapace width and burrow depth) of Barytelphusa

cunicularis
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 3897.0783 2 1948.539 8.632866 0.0032 3.68232
Within Groups 3385.6759 15 225.7117
Total 7282.7542 17
P <0.05
Table 3: Comparative account of burrow characteristics and carapace width of B. cunicularis at Lendi River during 2017-2018
Cast Number Burr_ow opening _(Cm) Surface areazof opening | Carapace width of crabs Burrow depth
Major Minor (cm?) (mm) (Cm)
BC1 5.1 4.9 19.61 58.1 8.5
BC 2 4.6 3.8 13.72 48.4 6.3
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BC3 4.7 3.9 14.38 45.6 11.2
BC 4 3.7 3.6 10.45 53.3 21.3
BC5 5.8 4.6 20.94 55.4 9.9
BC 6 5.2 4.8 19.59 46.5 11.2
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Fig 6: Relationship between Area of burrow opening (cm?) and crab carapace width (mm) at Lendi River
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Fig 7: Relationship between Area of burrow opening (cm?) and Burrow depth (cm) at Lendi River

Table 4: One-way ANOVA for the mean of Burrow characteristics (Surface area, crab carapace width and burrow depth) of Barytelphusa

cunicularis
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 5639.379233 2 2819.69 119.6638 6.02883E-10 3.682320344
Within Groups 353.4514167 15 23.56343
Total 5992.83065 17
P>0.05
Discussion investigations, burrowing activities of these crabs and
Burrow morphology of brachyuran crab Ocypode passive deposition of materials in their burrows have a

ceratophthalmuswas studied at two sites located at the
Saurashtra Bl In the present investigations, total 55 burrow
casts were obtained and 8 types of burrows shape were
recorded. The crab carapace width showed significant
correlation with burrow-opening diameter, burrow volume
and burrow total length. Present Study also showed a
significant relationship between areas, carapace width and
burrow depth at Asna river (Tributaris of Godavari River)
study site but not at Lendi River.

Burrow architecture of the ghost crab, Ocypode
ceratophthalmus was studied [, total 67 burrows were
analyzed out of 131 burrows were excavated in their studies.
compared with the young and juvenile crab burrows result
of this study provides evidence that the J and U-shaped
burrows could be precursors of Y-shaped burrows in the
excavation process. [, studied the engineering impact of
burrowing crabs on distribution of organic matter. In their
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significant impact on the organic matter and nutrient
distributions in subtropical mangrove sediments.

Tunnels can be of various shapes and sizes, basic or
complex, having numerous branches or a solitary opening
depending upon the idea of the creatures [, In this
examination the tunnels of B. cunicularis were found to
have ellipsoidal openings at both rivers. Straightforward, at
times spread either straight or somewhat inclined
plummeting downwards many times burrows were spiral in
shape.

Conclusion

This study provides one of the first descriptions of the
morphology and ecology of burrows of freshwater crab
Barytelphusa cunicularis in Nanded region of Maharashtra.
The result shows significant variation in the burrow
morphology. The complex morphology of these burrows
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suggests that they are created, maintained the burrows. Crab
burrow acts as an indicator crab population abundance and
represent the interconnectivity of the burrow systems.

List of Abbreviations:
BC= Burrow Cast
Mm= Millimeter

Cm= centimeter

POP= Plaster of Paris
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6. The Evolution of Women’s Rights:
From Struggles to Successes

Prof. R. A. Nakshine
M. S. P College, Manora.

Abstract

This report presents an overview of the evolution of women's rights, emphasizing both

global developments and the Indian context. It traces the history of women’s struggles, from early
social reform movements to modern-day campaigns for equality. Through examples from India’s
legal and political reforms—such as the abolition of Sati and the recent Women’s Reservation
Bill—it showcases the progress achieved. While significant strides have been made in areas like
education, employment, and governance, the fight against gender discrimination is far from over.
This report concludes by underscoring the need for sustained efforts to achieve full equality.

This report examines the evolution of women's rights with a focus on India, highlighting
key historical struggles, milestones, and ongoing challenges. Throughout history, Indian women
faced social restrictions such as Sati (widow immolation), child marnage, and exclusion from
education and political participation. Reform movements during the 19th and 20th centuries, led
by visionaries like Raja Ram Mohan Roy and Ishwar Chandra Vidyasagar, initiated changes by
abolishing Sati and promoting widow remarriage and education for women.

The freedom struggle provided a platform for women leaders like Sarojim Naidu and Annie
Besant to assert their rights. Post-independence, progressive legislation—such as the Hindu
Succession Act (1956), Equal Remuneration Act (1976), and Dowry Prohibition Act (1961)—
helped secure women's rights in areas like property ownership, equal pay, and protection from
harassment.

India has achieved significant progress in recent decades. Campaigns hike Beti Bachao,
Beti Padhao aim to improve the status of girls by promoting education and preventing gender
discrimination. The 73rd Amendment Act (1992) reserved 33% of seats for women 1in Panchayat
Raj institutions, enabling greater political participation at the grassroots level. More recently, the
passage of the Women's Reservation Bill (2023) aims to ensure 33% representation for women in

Parliament and state legislatures, marking a historic step toward gender equality.
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However, challenges such as gender-based violence, workplace harassment, and the wage
gap persist. Campaigns like #MeToo India (2018) have brought workplace harassment to hght,
while grassroots initiatives empower rural women through Self-Help Groups (SHGs). This report
concludes by acknowledging the progress made while emphasizing the need for continuous efforts
to eliminate social and economic dispanties.

The evolution of women's nghts in India demonstrates that change 1s possible through

persistent efforts by reformers, activists, and the government. With continued advocacy and

collaborative efforts, India can ensure a more inclusive and equal society for future generations.
Introduction

The journey of women's nights is marked by struggles, sacnfices, and significant
milestones. Across centuries, women have challenged oppressive practices to claim their nghtful
place in society. This seminar focuses on the evolution of women’s nghts, from being demed basic
[reedoms to achieving legal, political, and economic equality. In particular, we will explore India’s
journey toward gender equality and the global movements that inspired it. While many victones
have been won, challenges remain, making it essential to continue working toward a more just and
equitable society.

The fight for women’s rights has been a long and transformative journey, spanning
centuries and covering various aspects of life—social, political, economic, and cultural. In many
societies, including India, women were traditionally confined to domestic roles and denied access
to education, economic participation, and political power. Over time, movements emerged to
challenge these norms, with women and allies advocating for equality, dignity, and justice. The
evolution of women's rights reflects both the challenges of dismantling patniarchal systems and
the successes achieved through legal reforms, protests, and social change.

Globally, the suffrage movement gave women voting rights, marking the first major
victory. In India, the freedom struggle provided a platform for women to assert their nghts and
question social norms. Post-independence, the government introduced progressive laws promoting
equality, education, and employment for women. Today, India’s social campaigns, legal
frameworks, and women’s representation in politics reflect these efforts toward gender equality.

Despite progress, the fight for equality 1s ongoing. Modern 1ssues such as gender-based
violence, workplace harassment, and wage gaps highlight the need for further reforms and cultural

shifts. This seminar explores the evolution of women's nghts—from historical struggles to current
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achievements—while focusing on the road ahead to ensure complete equality for women across
the world.

This report emphasizes the importance of collective efforts, government support, and
individual responsibility in shaping a future. Despite progress, the fight for equality is ongoing.
Modern 1ssues such as gender-based violence, workplace harassment, and wage gaps highlight the
need for further reforms and cultural shifts. This seminar explores the evolution of women's
rights—from historical struggles to current achievements—while focusing on the road ahead to

ensure complete equality for women across the world.
Objectives

To understand the historical context of women's struggles for equality across different

eras and cultures.

e  Toexamne the impact of global movements like the suffrage movement, second-wave

feminism, and #MeToo on women’s rights.

® To explore India’s contribution to the women’s rights movement, including social
reforms, legal initiatives, and grassroots activism.

*  Toanalyze key legal frameworks and policies in India, such as the Hindu Marriage Act,
Equal Remuneration Act, and the Women’s Reservation Bill.

e To assess the progress made in areas like education, employment, and political
participation.

¢ To wdenuify ongoing challenges, such as wage gaps, gender-based violence, and
underrepresentation of women in leadership.

¢  To highlight the role of education and awareness in shaping societal attitudes toward
gender equality.

¢ To mspire future actions and mmitiatives for promoting women's empowerment and
achieving sustainable gender equality.

e To encourage a collaborative approach by involving government, civil society, and
individuals in advancing women'’s rights.

e To provide recommendations for addressing existing challenges and ensuring an

inclusive and equal society for future generations.

¢  Toanalyze how culture and traditions influence women’s rights and gender roles in India.

¢  Toexplore the role of education in empowering women and reducing inequality.
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e To examine the importance of women’s health and access to healthcare in achieving

equality.
e  To investigate the role of men in supporting women's rights and promoting gender
equality.
Summary

In my exploration of the evolution of women’s rights in India, I have observed a significant

transformation from social oppression to legal empowerment, driven by reform movements,
legislation, and activism. Historically, women faced severe injustices, including child marnage,
lack of education, and gender discrimination. However, pioneers like Raja Ram Mohan Roy and
Ishwar Chandra Vidyasagar fought against these practices, laying the groundwork for change.

During the freedom struggle, women such as Sarojini Naidu, Kamala Nehru, and Aruna
Asal Ali acuvely participated in political protests, demanding equality and challenging gender
stereotypes. After India gained independence, several progressive laws were enacted, including
the Hindu Succession Act (1956), which granted women the right to inhent property, and the Equal
Remuneration Act (1976), which ensured equal pay for equal work.

| found it inspiring that initiatives like the 73rd and 74th Constitutional Amendments
(1992) reserved 33% of seats for women in local governance, significantly increasing their
political participation. Women like Kiran Bedi, the first female IPS officer in India, and Mary
Kom, a renowned boxer, have also broken barniers and become role models for many.

In more recent times, movements such as #MeToo India have shed light on workplace
harassment, prompting discussions and policy changes. Campaigns like Beti Bachao, Beti Padhao
aim to promote gender equality from a young age, while Self-Help Groups (SHGs) empower rural
women by providing them with micro-financing and entrepreneurship opportunities.

Despite these achievements, | have also recognized that challenges persist, such as the
wage gap, underrepresentation in leadership roles, and 1ssues of safety and harassment. However,
the passage of the Women’s Reservation Bill (2023), reserving 33% of seats in Parliament and
state legislatures for women, i1s a promising step toward greater representation.

Overall, the evolution of women’s rnights in India demonstrates that change 1s possible
through collective effort and persistent advocacy. With ongoing reforms, education, and activism,

I believe India 1s on the path to creating a more inclusive and equitable society for women.
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In my analysis of the evolution of women's nights in India, | have witnessed a profound
transformation that reflects the tenacity and strength of women across generations. Historically,
Indian women faced numerous challenges, including practices like child mamage, lack of access
to education, and systemic exclusion from political and economic spheres. These injustices
sparked the early reform movements of the 19th century, where visionaries like Raja Ram Mohan
Roy and Ishwar Chandra Vidyasagar advocated for social change, leading to the abolition of
practices such as Sati and promoting the education of girls.

Conclusion
In conclusion, my exploration of the evolution of women’s rights in India reveals a

remarkable journey filled with resilience, transformation, and empowerment. This narrative is not

just about struggles; it 1s also about the courage and determination of countless women and men
who have fought against injustice and inequality. The story of women in India—transitioning from
being marginalized and oppressed to becoming leaders and changemakers—serves as an inspiring
example for the world.

I believe that we cannot overlook the profound impact of legal reforms, such as the Hindu

Succession Act (1956), which empowered women with property rights, and the Protection of
Women from Domestic Violence Act (2005), which provides essential safeguards against abuse.
These laws are more than just words on paper; they represent a significant shift in societal attitudes
toward gender equality.

Moreover, the ongoing efforts of grassroots movements, such as Self-Help Groups (SHGs),
demonstrate the power of community in transforming lives. For instance, women like Vasanti
Kshirsagar, who turned her life around through an SHG, exemplify what can happen when women
are given the opportunity and support to thrive.

While I reflect on these achievements, I am also acutely aware of the challenges that
remain. Issues like gender-based violence, wage disparities, and underrepresentation in leadership
roles still need our attention and action. The recent passage of the Women’s Reservation Bill

(2023), reserving 33% of seats in Parliament and state legislatures for women, is a landmark

achievement that signifies a commitment to greater representation and equality in governance.

This change not only enhances women’s voices in decision-making but also sets a positive

precedent for future generations.
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The evolution of women’s rights in India 1s not just a narrative of struggles and victories:
it is a call to action for all of us. As we move forward, | believe we must strive for a society where
every woman can realize her potential, live free from violence and discrimination, and participate
fully in all aspects of life. By working together—governments, civil society, and individuals—we

can create an inclusive and equitable future, honoring the legacy of those who came before us

while paving the way for the next generation of women leaders.
As I reflect on this remarkable journey, I remain committed to the ongoing fight for gender

equality, ensuring that the ideals of justice, dignity, and equality are not just aspirations, but a lived

reality for all women in India and beyond.
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1. ldentity Crisis, Power Dynamics
and in A Song of Ice and Fire

Prashant N. Kamble

- Assstant Professor, Department of English. M.S.P. Art and L.P.T. Commerce College, Manora.

Dr. U. S. Wadekar
Professor, Smt. Kesharbai Lahoti Mahavidyalaya, Amravati.

Introduction
The phenomenon of identity crisis in literature paves the way for character development.
Characters in fiction undergoes transformation as the plot develops. The experience in the narrative

shapes the identity of the characters. They could bring forth their hidden qualities or they could be

- atfcected by the changed circumstances and use their agency to manipulate the situation to their

advantage. The discussion of various definitions of identity crisis makes the matter our
investigation clearer.
During an identity crisis, a person “tries on” different identities and ways of being. They
may question their family’s values and cultural norms, and begin developing their own system of
values and umque personality, separate from their family.
According to oxford dictionary identity crisis means a period of uncertainty and confusion
i which a person's sense of identity becomes insecure, typically due to a change in their expected
aims or role 1n society.
An identity crisis happens at a time when some change makes you re -evaluate who you
arc.
A Song of Ice and Fire is the series of fantasy novels written by American writer George
R.R. martin. The main topics he has dealt with in his series are politics, power dynamics and
political intrigue. The series portrays fictional continents of Westeros and Essos. He has also
painted the wild picture of the wild world of forest where wild tribes live in proximity with nature.
Identity crisis and character development

Most of the characters in the series A Song of Ice and Fire face the dilemma of identity
crisis. George R.R. Martin has introduced an aura of multi-dimensional characters. There are
heroes who acts like villains and there are villains who show the tender feelings like sympathy and

kindness. The utterly dishonest men show the streaks of honor. The world of the fantasy series A

lfn\u-ﬂ;}lxl;zxrril ITI ) ]:(cinknli(u( r/ R('f( ;I—;j(;(/-“-”-;-(--:(;-(. [J.s‘h'dib:ﬂfruﬂ No. 4()77 -]
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AP35
Song of Ice and Fire is full of people with theirs unique strength and weakness, With theiy ow

features. The meek ladies as well as female kni ghts. There are honest fools and utterly diShOne51
people like Jaime Lannister and Cersei Lannister. The world introduced is medieval in Setting
There are seven kingdoms in the realm called Westeros and the seven families rule the differen
kingdoms. The North is ruled by the honest men Stark. the series portrays them as the descendamS
of the first men of the realm. Casterly Rock is ruled by the powerful and rich lord Tywin Lannister
The Lannisters are powerful but extremely ambitious and treacherous. The Lannisters are Tywin,
Jaime, Cersei and Tyrion. There are Martells of Dorne, the Martells are poisonous in nature. They
are brooding over the vengeance of the murder of Princess Elia who was wife to the prince Rheagar
Targaryen. Rheagar Targaryen was murdered in the battle of Trident. The Greyjoys rule the Iron
Island, these people wants to assert their own identity. They are not in alliance with any house of

the realm. The Tullys rule the river lands. Catelyn Tully is married to Eddard of house Stark. The

Baratheon rule from Dragonstone, they are three brothers Robert king of the realm Stannis and

power and want to rule the kingdom under one banner The seat that represent the whole realm s
iron throne at kings landing. The rivalry among the lords of the realm disrupt the realm and chaos
follows.

The follies committed by magd king Aerys 11 are grievous, King Aerys II in his fit °
madness banished Tywin Lannister from the position ofkings Hand. In order to diminish his powe¢’
In the realm he appointed Jaime

Lannister ag the
Lannister heirless.

The king Aerys [ re
Prince Rheagar on the other hand cho

member of the king’s guard. This made Tyw!"

fused Rheagar's Marriage with Tywin's daughter Cerse
o ‘he battle
s¢ Lyanna Stark as the queen of love and beauty. The bat®

that tollowed des
royed the realm beyond count. Robert Baratheon who was betrothed to Lyan™
Enelish Parc - 11 g Reviewe noy ——
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T . . as expected we would h dify
Cersel’s character development. If the things had gone as expe B 1

. or disposition and we g0t one of
aspects of Cersei's nature but the changed situation changed her dispc the

. ive of the series A Song of [ee and f,.
rare temale protagonist who dominated the war narrative of the

|

;o . he ipulated things n such 3 w tha
Cersei is the force that played the game of throne she manipulated thing Ay thy

ing i or relationship with her husband.
everything in the power game revolves around her. Her relationship with th

he-

2 1tic >NCC S e O
brothers and even with the members of king's guard reveal her political prudence. She Tepresent

the Machiavelljan principles in the series. Cersei's every move 1s toward accumulation of Power

She altered her plan according to the situation. She used Jaime Lannister to her OWN end. She

manipulated the appointments in king’s court to serve her ends. She even plaved the game with

placed people who were hurdle in her
captured by Robb Stark and her father is gy ay

hes relationship with Lance] Lannister then wit,

the faith, she appointed the septons who serve her end and re

way. When her twin brother Jaime Lannister is

from Kings Landing to fight the war she establis

¢ she compellad
-orchestrated plan fail. She herself

IS captive of the Starks. he Joses his

Her father died at the hand of his own child Tyrion. She suffe

the walk of atonement all naked before the common people

of the Kings landing. She is humiliated
beyond limit. People curse her. they call her Whore ang pe

™S tremendously. She is made to walk

It rotten Vegetable at her. When Jame
learns about her relationship with other people of the coy

o T he abandons her to her faith. He did
not return to save his twin sister.

Eddard Stark is honorable man whe follows the Simple life anq straight traditions of the
North. He is unaware of the courtly politics of the souther court. He is 4 friend of the king
. S dear friend of the king

Robert. He helped him win the iron throne ge the

and ave e
. = Murder of his sister Lyanna Stark. Jon
Arryn’s death compels Eddard to wak south ang aceep )

tthe Position of King's
anges in hyq

Hand the lord 1580
honorable that he does not make any ch behayi

or
Simplc rule of
accuses Cersel of her incest, he questions Joftrey:

o - according to the customs of the
southern courtly politics. He tfollows the

dlt‘terentiating the truth from the false. He
S legitiman. s
llglllmdt_\ as Rohcn's heir. And extend h#
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support to Stanms Baratheon as the proper heir to the iron throne. He suffers a lot just for the sake
of hus honesty. Many people tell him to change his disposition and change his pursuit of the
Joftrey's legiimacy. Eddard Stark continues his investigation and brings about his down fall. The
death of Robert Baratheon changed the situation for him changed situation changed the result.

Arya Stark 1s daughter of Eddard Stark, she is small wilful child of nearly six to seven
vears old. George R. R. martin has portrayed her as tomboy from her early childhood she is
indomitable. She rejects the gender role allotted to her, she enjoys being boy and doing the work
ot boy. She tends horses and learns sword fight. As a girl she never shows interest in girly things

like sewing and dancing. He father’s death changes her entire universe she hides her identity and
disguises herself as boy. she frequently changes her name. In search of her lost home she hurtles
from one place to another place. In the end of the series she joins the faith of R’hllor and chooses
to become faceless assassin.

Sansa Stark is daughter to Eddard Stark and Catelyn Stark she 1s comely girl who is waiting
her flowering to finalize he marriage with Jottrey Baratheon. Sansa is a dreamy girl who is much
interested in the knightly tales and romantic love stories. She is betrothed to Joffrey Baratheon the
heir to iron throne. She is completely naive player in the game of thrones. She learns her harsh
lesson after her father’s execution. She had pleaded for the mercy for her father but Joffrey didn’t
listen her. She is ill-treated at kings landing after her father’
genda. In reahity Sansa was hostage at kings landing. Peter Baelish tells her that life
sa Stark is married to the dwarf of Tywin Lanmster

s death. She is used as catspaw to

advance their a
is not a song and she would leam it one day. San
T}ﬁ@n.

Daenervs Targaryen is another one more important character in the fantasy series A Song
borne in tumultuous time when the Targ
jiving members of the dragon family. In the beginning she

of Ice and Fire. She was aryen dynasty came to end. She

and her brother Viserys are the last surv

suffers hardship. She is sold to the war lord Khal Drogo a
d even her son her supporters. She und
ysa or mother in the free cities of Meeren,

¢ also hatches three dragon

t the age of thirteen, after enjoying her

S hip and
marital bliss she loses her husband an ergoes hardship an

gdom. Her subject call her mh
salves and becomes their mother. Sh

able force in the game of thron

carve out her own kin
Astopor Y1 Ti she sets free the
m life to make them formid

es and herselt a
eggs and gives the

formidable player.
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The Role of Digital Tools in Enhancing Academic
Writing: A Case Study of Maharashtra
Universities
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M.S.P.Arts,Science and K.P.T. Commerce College ,Manora.
Abstract

In the automated aeon, academic writing has been gone through a significant change, largely guided
by the introduction of various digital assets. This paper high-lights the role of virtual tools in improving the
academic writing, especially focusing on research scholars and faculty members in Maharashtrian universities.
The study explores how this digital tool such as citation managers, grammar checkers, plagiarism detection
software, and writing platforms help improve the quality, accuracy, and efficiency of academic writing. This
paper tries to achieve its objective through interviews and surveys, this research study examines the extent to
which digital tools have been utilized, the benefits using these tools, and the threats encountered by users.

Keywords

Digital tools, academic writing, Maharashtra universities, citation managers, grammar checkers, plagiarism
detection, writing platforms.

Introduction

Academic writing is one the most desired skill in the field of the higher education. The research work
is a very complex and cumbersome task requires amalgamation of various things, needs painstaking attention
to structure, language, citation, and novelty for the research activities. But this process of academic writing
has simplified due to the advance modern tools in the field of literature management software. These tools are
playing a remarkable role in the enhancement of the productivity of research works. Nowadays with the help
of this technologies many things can be done with one single click of the mouse.

Enhancing Academic Writing with Digital Tools

Citation Managers ——> ¢ Grammar
Checkers

Plagiarism

L — £<——— Writing Platforms
Detection

[ ——
———
—
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Maharashtra is hub of world acclaimed universities and institutions, and also known as research factory
on India. Here a large number of research scholars and faculty members are involved in producing academic
research activities, these research studies are coupled with digital tools in facilitating the writing process. This
virtual software helps its users to organize ideas, assure proper grammar, manage citations, and avoid
duplication. I through this research paper tries to investigates the impact of these virtual tools on academic
writing in Maharashtrian universities and institutions. The main focus is to understand how this advance
technology help researchers to write better papers and what challenges they face in using them.

The Importance of Academic Writing

Academic writing is the heart and soul to the dissemination of knowledge. It needs crystal clear
communication of ideas, proof-based arguments, and suitable reference system. According to Steve Graham
academic writing is ""a disciplined, structured approach to writing that adheres to specific rules regarding
style, format, and accuracy." The credibility and originality of research work shows that effective academic
writing improves the credibility of the author and the quality of research activities.

Digital Tools in Academic Writing

Twentieth century is the century of advancement in the technologies and this is visible in every
hemisphere of the man-kind. In the last ten years, a large number of digital tools have been developed to help
authors in the academic world. Evans et al. (2020) highlight many types of digital application that have proven
as an essential part of academic writing:

Tools such as Mendeley, EndNote, Zotero, RefWorks and BibTex help researchers organize references
and ensure accurate citations. This software become a boon for the research scholars and the faculty members
in the Maharashtrian Universities. Now researchers not need to spend too much time in bygone research
activities.

Software like ProWritingAid, Ginger, and Hemingway Editor, are widely used to improve the clarity
and correctness of language. These tools now are playing a vital role in the research works around the world;
therefore, we are witnessing huge influx of the research works.

Tools such Plagscan, Quetext, and Duplichecker help writers ensure the originality of their work. Less
than one-minute researchers can scan their content and modify accordingly, due to this applications
duplication can avoided easily. These tools are complying writers to create original works. All these literature
management tools playing vital role in the field of research activities.

Tools such as Google Docs, Microsoft Word, and Evernote offer collaborative features and advanced
writing functionalities. These platforms are performing a remarkable role in the academic writing.

Methodology

| this research study | applied a trio combination of the methods, first | did a survey of Maharashtrian
scholars and faculty members. In this survey we engaged near about 200 scholars from the prominent
universities across the state. In the survey we gave them a questionnaire set; these questions were related to
their research works. Another approach we applied here we took one to one interviews of the faculty members
and the research scholars from famous institutions of the Maharashtrian universities, all the selected scholars
and faculty members are having pre knowledge about these tools. The data was compiled and analysed by
using quantitative and qualitative approaches to present a comprehensive understanding of the impact of
digital tools on academic writing.

Results and Discussion

The survey resulted that 70 % of scholars and 85 0% of faculty members regularly utilized digital tools
for academic writing. Mendeley and Zotero, are the most commonly used tools were citation management
software in the same manner as far as grammar checkers Grammarly and Ginger play a vital role for the
rectification of the content, and for plagiarism detection tools such as Turnitin and Duplichecker are very
handy.
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According to the research scholars to improve the readability of the research works the depend on the
grammar checkers and for the managing and organising referential data they use citation tools. Plagiarism also
found a great place in the works of faculty members.

“FEnsuring that my papers are original and free from plagiarism is a priority. | use Turnitin to check my
work before submission to journals.

Benefits of Digital Tools

Improved Citation Accuracy: According to many research scholars and faculty members Citation managers
were found to be particularly helpful in managing complex citation formats such as APA, MLA, and Chicago.
According several research scholars while using these tools they noted that these applications are time-saver
and they have reduced time at a great extent for citation errors. One scholar opined:

“Before using Mendeley, I used to struggle with citations. Now, it automatically formats them for me.”

Enhanced Language and Grammar: Another most important contribution made by these to tools is identify
and erasing common grammatical errors, enhance sentence structure, and improve the overall clarity of their
academic works. Many of the faculty members mentioned that grammar checkers were especially useful in
ensuring that their papers met the high standards of international journals.

Plagiarism Prevention: Plagiarism detection is the most needed in the arena of arena of academic writing, this
tool helped both research scholars and faculty members avoid unintentional plagiarism. Plagiarism is dark
mark in the educational field, many research scholars without doing any research activity tried to copy other
scholars’ work. But genuine participants appreciated the ability to check their work for similarities with other
published papers before submission.

Omnipresent Writers: Writing applications such as Ginger Google Docs permitted multiple authors to work
on the same research work in. This is the most incredible feature of these advanced tools was especially design
for faculty members working on joint research projects.

Digital Tools and Academic Writing Quality

Overall, the study found that digital tools had a positive impact on the quality of academic writing.
90% of the respondents felt that their writing had improved after using these tools. In a nutshell we can say
we can say these tools helped academic scholar and the faculty members to shine their skills. All advance
tools are the heart and soul of the modern academic writings In particular, research scholars noted that the
tools helped them produce more polished papers with fewer grammatical errors and better citation
management. According to many Faculty members also found that using digital tools helped them meet the
stringent requirements of academic journals more easily. However, the study also highlighted the need for
balanced usage. While digital tools offer valuable support, they cannot replace the critical thinking and
analytical skills that are essential for good academic writing.

Conclusion

The findings of this study indicate that digital tools play a significant role in enhancing academic
writing among research scholars and faculty members in Maharashtra universities. Citation managers,
grammar checkers, plagiarism detection software, and collaborative writing platforms help users improve the
accuracy, clarity, and originality of their work. Universities should provide workshops and online tutorials to
help students and faculty members learn how to use digital tools effectively.

Institutions should negotiate with software providers to offer free or discounted access to
premium features, particularly plagiarism detection tools.By addressing these issues, In a nutshell, we can say
that these remarkable tools are much needed for the productive and qualitative works. Maharashtra universities
can ensure that research scholars and faculty members are better equipped to produce high-quality academic
writing that meets international standards.
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I. INTRODUCTION

The geometric theory of General Relativity (GR)
explains gravitational phenomena. It is also helpful for
building mathematical models in cosmology, which
studies the universe's large-scale structure. The fast
expansion of the universe has been proven by
contemporary cosmological observations.
Additionally, it has been confirmed that Dark Energy
(DE), an unusual force with negative pressure, is the
cause of this late time acceleration [1-6]. GR and
modified theories of gravitation have been studied to
explain this DE model. The most straightforward
candidate to cause this cosmic acceleration was
thought to be the cosmological constant, which stands
for the energy density connected to the quantum
vacuum. However, this straightforward DE model

suffers from the coincidence and other grave issues in

GR. Therefore, in an effort to explain this cosmic
acceleration of the cosmos, various dynamical DE

models have been studied.

DE is a unique kind of energy that fills the entire
space and accelerates the universe's expansion overall.
The DE is typically displayed in two ways: first, using
a particular parameterization, and second, by
changing gravity at incredibly large scopes. There are
three main approaches to determine the DE condition
of state from observational data: solving the scalar
field conditions, building a helpful framework for the
condition of state border, and implementing a
boundary-free methodology. A dynamical scalar field
and the vacuum energy thickness are two important
alternatives for DE. As a result, in most core scenarios,

the condition equation of state (EoS) associated with

Copyright © 2024 The Author(s): This is an open-access article distributed under the terms of the Creative @
Commons Attribution 4.0 International License (CC BY-NC 4.0)
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the vacuum energy thickness is consistent and a

temporal component [7-9].

A number of investigators and writers examined
Holographic Dark Energy (HDE), an alternative kind
of DE.HDE models rely on a field-theoretical
relationship between shorts in the infrared and
brilliant energy domains. Different choices made at
the infrared end resulted in different models, and it
was also discovered that the universe's thickness is
[10-11]. [12]
Established a link in the Bianchi Type-V universe

independent of its spatial shape
between the HDE models and the quintessence scalar
field DE models.For this anisotropic speeding up
model of the cosmos, the quintessence scalar field and
its core potential are rebuilt. [13-19] studied five-
dimensional HDE models and minimally interacting
models. A few writers [20-25] talked on the dynamics,
cosmic evolution, and implications of HDE models of
the universe in relation to various cosmological
theories. Another class of HDE models in LRS Bianchi
Type-I was obtained by signature flipping of isotropic
homogeneous space-time with HDE in f(G) gravity
focused by [26] and [27]. Various HDE models, such
as the Tsallis HDE and the Barrow HDE models, have
also been studied [28-29].In light of the previous
discussion of DE and HDE, we can now investigate
(m,n)—type HDE cosmological models, which provide
DE models that resemble age graphs in both
kinematical and physical senses [30-31]. We have
taken into consideration a General Relativity theory
to describe the current universe's behaviour for these

(m,n)-type HDE cosmological models.

Up to now, a number of GR cosmological models have
been proposed to explain how our universe
behaves.[32-33] explored the cosmogical models in
GR. In GR, Bianchi type-V string cosmological
models were studied by Yadav et al. [34]. [35-36]
have obtained the Bianchi type-V DE cosmological
model in GR and the FLRW non-singular. A

cosmological model in which the viscous fluid in GR

and the time-dependent A and G are investigated [37].
Our paper is structured as follows in relation to the
cosmological discussion and extension mentioned

above:

We discuss the metric and GR in Section II. In
Section III, the metric solutions of a specific GR
theory and the model are shown using the unique
HDE form known as (m,n)-type HDE. In Section IV,

the graphical representations of the model's physical
and dynamical behavior using the (m,n)-type HDE

are presented. Section V contains the conclusions.
II. METRIC AND GENERAL RELATIVITY

We consider a Bianchi type-V space-time of the form
ds? = dt? — A%dx —e *[B2dy? + C%dz?, 2.1)
where, A, B and C are the potential functions of cosmic
timetonly and p is constant.

The energy momentum tensor for dark matter (DM)
and HDE is taken as,

Tij = PmarUil +(pde + pde)uiuj + Pyeij
Here, p,11s the matter density of DM, p,, being the
the The
Holographic Dark Energy (HDE) model is one of the

(2.2)

energy density and pg is pressure.
numerous approaches that have been put out to
address this challenging problem.

For the energy momentum tensor (2.2) and for the

space-time (2.1), the Einstein’s field equation,

R/ —% Rg;; = —8nT, (2.3)

ij >
yields the following five independent equations called
as non-linear differential equations:

K B AB 2

ARt AR AP .
A6 AC
ATCTAC AP =
§ ¢ BC 4
5 A P 29

AB AC BC 3u?
— E+A_C+B_C_ A2 :|=(pmatt+pde) 2.7)
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(2.8)

Here, in the all above equations the overhead dot

denotes the differentiation with respect tot.

We shall now define cosmological parameters which
would help solving the above filled equations. The
volume V and the average scale factor a(t) are given
by;

V =a(t) =a®=ABC (2.9)
The average Hubble parameter H , scalar expansion 6,
shear scalar 6° and the anisotropy parameter A are

defined as:

H=2 (2.10)
a

0=3H (2.11)

3 2

A=l [Hi_H} (2.12)
31 H

o’ ngZA (2.13)

Also the deceleration parameter (q)is given by,
dl1

=—|—1-1 2.14
T [ H } | &9

III. SOLUTIONS OF THE FIELD EQUATIONS

In order to present a DE model in the presence of
(m,n)—type HDE here, we solve the field equations
(2.4-2.8).

On integrating (2.8) and absorbing the constant of
integration, we get

A?=BC (3.1)
Now by utilizing the set of five independentEqs. (2.4-
2.8) having seven unknowns A,B,C,p.it:Pger Pgeand

V . Hence to find determinate solution we use the

November-December-2024, 11 (6) : 966-974

Also by using Egs. (2.4-2.8) we get
B=mC=B=C;n=1 (3.3)
Let us consider the special form of deceleration

parameter in terms of average scale factor
_ kst 1B _ (. pt 1B,
a_(e —1)l _(e —1)1 k=1 (3.4)

Now utilizing Egs. (2.9) and (3.2-3.4) we get the

values of the potential functions as:

3
B=(e" —1p2 =C (3.5)

3t

A=(e" —1)p-2) (3.6)
Also we've chosen to frame the cosmological model in

this instance using an assumed scale factor.
Additionally, we must ascertain the pressure, matter
density and energy density with respect to cosmic
time in order to frame a cosmological model of the
universe. We adopt the power law form of the scaling

factor.

With the help of Egs.(3.5-3.6) in Eq. (2.1) the Bianchi
type-V cosmological model with (m,n)-Type HDE

source within the framework of GR becomes:

2
} dx?
3

2
- ez“{(eBt -1 B(r+2)} (dy2 + dzz)

3t

ds? =dt? - {(eBt —1)@
3.7)

IV. PHYSICAL AND DYNAMICAL PROPERTIES OF
THE MODEL

Using Egs.(3.4) and (3.5-3.6) in the Egs. (2.10-2.14)
we get the different kinematical and physical
parameters of the model which help us to describe the

characteristics of the universe:

. . o . Bt
. e
following physically s1gr?1ﬁcant expre.ssmns. ‘ e Hubble Parameter: H = { = }, (4.1)
The shear scalar of the line element is proportional to er -1
the expansion scalar, so that we have: 3ePt
. * Expansion Scalar:0 = ———,
A=C", (3.2) e’ -1
where t#1is a positive constant which preserves the (4.2)
anisotropy of the line element.
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=

e Anisotropy Parameter: Az{( 1)2
T+

(4.3)

1% 2Bt
e Shear Scalar: A= {3(1 1) }( e
e

(e [ (e -af

e Deceleration Parameter: =pe’ —1.

5.0

Hubble Parameter{H)
e S S B
o o o o o L3,

-
o
T

4 6 8 10 12
Cosmic time (f)

-0.70}
075}
-0.80f

-0.85]

Deceleration Parameter(q)

-0.90}

0 2 4 6 8 10 12
Cosmic time (f)

Figure 4.1: Shows the behavior /& g Vs cosmic time
(t)
So, by using Egs. (3.5-3.6) in the Eq. (2.6) we get the

pressure of the universe as:

(4.6)

||||||||||||||||||||||||||

Pressure(pge }

-100

TABOLEE B K S e R v s 4 P P g G e g e
2 4 6 8 10 12

Cosmic time (f)

Figure 4.2: Shows the behavior p, Vs cosmic time (t)
e (m,n)-Type HD.E

Here, the idea of (m,n)-Type HDE is the extension of

HDE with the parameters Mand N with the chosen
IR cut-off as,

(4.7)

Specifically, for a few explicit upsides of (m,n) the
condition of state can normally develop cross ghost
split even without presenting cooperation among DE
and dark matter (DM). Additionally when (m,n) take
some particular worth all the age graphic-like DE
models can be recuperated. This development is
likewise relevant to the models with summed up
future occasion skyline as the holographic size in a
similar soul. For age-like holographic models, when
M=n it appears to be that DE has a similar way of
behaving as the prevailing fixing in the early epochs
of the universe which infer that DE may be bound
together with DM. In any case, we need to acquaint
some component with make DE go amiss from DM
state, and at last become predominant and be

answerable for the speed increase of the universe.

Now for the construction of (m,n)-Type HDE models

we define the energy density [38-40] as,

3p?

Pde = I (4.8)
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here b is treating as a constant and L is given by
4.7).

As we have constructed our model on the basis of
(m,n) -type HDE in the GR theory and hence by
utilizing Eq. (3.4), (4.7) and (4.8) we get the energy
density of (m,n)-Type HDE cosmological model as:

-2(n+p) -2p
32| 1) r (n+B)2?emt_1)2m/B —py  (49)

800 —— —r— — (I'TLIn)' :_(9‘ (u)) ——T T
— b=01
600 —b=05]_
2 4001 -
Qo L
200+ -
O_I 1
0 2 4 6 8 10 12
t
(m, nm=(0,1)
20x10™ S ; \ ; ; ;
— b=01
14}
25x10 b=05
2.0x10MF
§ 15x10M}
1.0x10M |
5.0x1013 u
0 »I 1 1 1 1 1 1
0 2 4 6 8 10 12
t
(m, n)=(1, 0)
4x1016 1 —be04-]-
——:b=0.5
3x10"6 1 -
L4 e
€ 2x10"6} -
1x1018 - -
0 >I 1 kk L 1 1 1 1
0 2 4 6 3 10 12

(m,m=(1,1)

—D=0
20x1028 [

— D=0.5
1.5x1028 |

S

< 10x108}
50x10%7 |

0 -I 1 1 1 1 1 1 1 1 1

0 2 4 6 8 10 12

Figure 4.3: Shows the behaviour p,, Vs cosmic time

t

(t)

(m, n)=(2,1)
— b=01
1.5x10%2 | -
’ — b=05 |-
o 10x10%2 1 -
g
5.0x1041 -
0 _l 1 1 1 PR 1 1
0 2 4 6 3 10 12
t
(m, n)=(1,2)
5)(1041 ET T T T T T T =
— b=0.1
a0 i
4x10 — b=05
3x10%1 | -
& I
2x1041 | -
121041 | -
0 L 1 1 1 L 1 1
0 2 4 6 8 10 12
t
(m,m=(22)
56|
3.0x10 b=01 |-
25x10%% | —Db=05 |-
2.0x10%5 | -
@ z
8 15x10%F} -
1.0x10%5 | -
5.0x10%4 | :
0 -I 1 1 1 1 1 1
0 2 4 6 8 10 12
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In Figure 4.3 we have plotted the graph of energy (m, n)=(0,0) { i
density with cosmic time (t) for various positive ’ b=0.1
values of (m,n)=(0,0),(01),(10),(11).1.2).(21) &(2.2) . -500000 | —\- b=0.5 |-
Here for the value of constant b=0.1&b=0.5we got . 1.0x108] :
two (m,n) -type HDE cosmological models in the E i
framework of GR as shown in Figure 4.3. Based on had
the analysis above, it is anticipated that this alteration -20x10%F
will significantly alter the dark energy's asymptotic - | | | | |
behaviour. 2 4 6 8 10 12
; : 0, 1)
For (m,n)=(00),(01),10),(11),12).(21)&(22) the of Emsti ' ;_01 :
nature of energy density for both the models shows -1x101°§ ( -— b:0:5
decreasing behaviour with varying cosmic time and 2x10%0%
for large values of t it became asymptotic. For = —3*1010;’
m=n=0Dboth the models decreasing distinctly and £ '4"1010;'
for the large values of tit shows a constant asymptotic ‘5"10105
behaviour also here we can say that the model '6"1010;'
behaves like an ordinary HDE model. For '7"1010;—, Y. LT rTrmrTrrrrmer
(m,n):(l,Z),(Z,l)&(Z,Z) etc., shows constant 2 4 ° ; 8 10 2
behaviour for all values of t >0 (Ref. Figure 4.3). o ! (mm=01.0) Y
When the parameters (m,n)are taken values in the 0 b=01 |-
authorized domain the model looks like a stable for 2x1012} ( — =05 |-
HDE. die] '
Also by utilizing Egs.(3.5-3.6) together with Eqgs.(4.8) -
and (2.7) we get the matter density of (m,n)-Type -8x10"2}
HDE cosmological model as: 1 x1013:_
2 4 6 5 10 12
{%—3@‘“ —1)3((1m+n;))] e __ n)l:(j, ) o
-2(n+p) ~2pt (4.10) E0x1020F (
—C%bzl(eﬁt —1)13{ ¢ om H = Pmatt P — 105
(n +[3)2 (eﬁt —1) P -1.0x108 ¢
§ 15x10%1}
20x10%1
25x10%1
3.0x10%1
2 4‘1 6 é 110 12
t
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Figure 4.4: Shows the behaviour p,,,; Vs cosmic time

©)

In Figure 4.4 we have plotted the graph of matter
energy density with cosmic time (t) for various
positive values of
(m,n)=(00),(01),(1.0),(11).(12).(21) &(2,2) . Here for
the value of constant b=0.1&b=0.5 we got two
(m,n) -type HDE cosmological models in the
framework of GR as shown in Figure 4.4. Based on

the analysis above, it is anticipated that this alteration

will significantly alter the dark matter shows

asymptotic behaviour.

For (m,n)=(00),(01),10),11).(1.2),(21)&(2,2) the
nature of matter energy density for both the models
shows decreasing behaviour with varying cosmic time
and for large values of t it became asymptotic. For
m=n=0both the models have merged and for the
large values of, t it shows the constant asymptotic
behaviour and here we can also say that, the model
behaves like an ordinary HDE model. For
(m,n)=(22),(21)&(2,2) etc.,

behaviour for all values of t > O (Ref. Figure (4.4). For

shows a constant

the suitable choice of (m,n) in the authorized domain

the model looks like a stable for DM.

The overall energy density parameter of the (m,n)-

Type HDE cosmological model is found out as:

p p
Q= |:Qde(3|_d|e2 j + Qman(?’aa? ﬂ

{3(2m ~1)e* —1f - (m+ 2P (™ —1)%‘2} (4.11)

(m+2e™

V. CONCLUSION

As a generalization of the common holographic dark
energy (HDE) models seen in the literature, we have

developed a (m,n) type HDE model in this study.

Such a generalization gives us greater theoretical
room to accommodate the observable evidence at the
phenomenological level. We have determined the
fundamental limits on the values of (m,n) and
examined the general characteristics of age-like HDE
models in different epochs of the cosmos. In the
situation of m=n , age-like holographic
representations are unique. We have discovered that
our model meets every prerequisite needed to be

considered a dark energy (DE) candidate. According
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to the initial numerical study, our model fits the
observational data quite well.
The model's graphical behaviour led us to make the

following discussions:

For the various values of
(m.n)=(00),(01),(10),(11)(12)(21) &(2.2) we
experienced the pressure of (m,n) -type HDE
cosmological model which is negative (Figure 4.2),
energy density of (m,n) -type HDE cosmological
model is positive (Figure 4.3) and also the nature of
matter density of (m,n) -type HDE cosmological
model shown in (Figure 4.4). We therefore draw the
conclusion that the above model is stable for the
current universe or the most recent astronomical

measurements based on these findings.
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