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Abstract :-The main aim of the University library is to support the University in the area of
learning, teaching and research. The library i1s regarded as the heart of any academic
organization. University libraries all over world have their own place of importance in the
scheme of higher learning. Libraries are not only repositories of knowledge but also dispensers
of such knowledge. There is no doubt that where libraries of universities and institutions of
higher learning are ignored or not given due recognition, the country as a whole suffers because
the standards of study, teaching and research very heavily depend upon the qualities and
quantitative service rendered by the university libraries.The findings of this paper would be
useful in framing effective policies, in respect of electronic information resources, in university
libraries, which in turn would help library users, to use libraries facilities in an effective and
friendly manner. The study would be useful for making infrastructure for digital library. The
findings of this study would also assist libraries in India to develop strategies and policies that
could make better use of electronic information resources and its services. Present study
conducted on 900 respondents chosen from 4 central universities in Delhi, data analysis done by
Linkert scale via questionnaire.

Keywords :-University library, E-sources, digital library, learning, knowledge.
l.Introduction:-Scientific research needs the library as well as its laboratories while for
humanistic research the library is both library and the laboratory in one. Both for humanistic and
scientific studies, a first class library 1s essential in a university. The Radhakrishnan Commission
(1948) recognized the value and importance of a well-equipped and organized library system and
its role in higher education. It had found many drawbacks and pitfalls in the university libraries
and had made many recommendations for the improvement of library facilities. The
Ranganathan Committee appointed by the UGC i1n 1957, made some outstanding
recommendations, which included standards for library building, collection development, staff
and services and furniture etc. These recommendations were accepted by the UGC and

forwarded for the 1mplementation. The Kothari Commission also made valuable
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recommendations for this purpose, but the role of the University Grants Commission deserves
special mention, because it has played a vital role by “regularly providing appropriate grants and
funds to all universities for development of libraries, to purchase books and journals etc.,
construction of new library buildings and for library equipment and furniture.” (Ojha 1980) Dr.
D.S.Kothari, the chairman of university Grants Commission, said, “Libraries play a vital role in
the development of institutions of higher learning. The University Grants Commission attaches
great importance to the strengthening of library facilities in the universities and colleges and their
efficient administration. The commission has also been giving grants to institutions for books
and journals construction of library building and appointment of library staff.” (India, 1965) one
of the most remarkable and identifiable development in the history of higher education and
libraries was the foundation of the INFLIBNET IN 1991. Information and Library Network
(INFLIBNET) Centre 1s an autonomous Inter-University of the UGC of India. It is a major
National Programme imitated by the UGC 1n 1991 with its Head Quarters at Gujarat University
Campus, Ahmadabad.

Today's users fulfil their information needs by online library resources, and services via
networks or authentication methods at any time. In order to exploit the current information
explosion, familiarity and use of electronic information resources in the libraries are necessary
and 1important for rapid development. Electronic information resources can be used for efficient
retrieval and meeting information needs. This 1s very important for academic libraries since most
of them call for more and more research work. In the digital era the commonly available
electronic resources such as CD-ROM databases, online databases, online journals, OPACs and
Internet, are replacing the print media.

Electronic information resources have many advantages. First, these are more versatile than
paper publications. Second, using full text or key word indexing, these provide excellent
searching capabilities. Unlike paper publication, these formats allow simultaneous user access. In
addition, information can be accessed from remote locations, such as office and home. This
technology enhances the collections of management libraries by providing patrons with access to
information that 1s not available in, or is more accessible through, hard copy. Therefore most
libraries have embraced this technology. Electronic resources have bridged information gap in
Indian universities with their counterparts in developing countries. With Information

Communication Technologies, Indian universities now provide global information resources to
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their students and academic staff in order to enhance their learning, teaching and research.

The growth, development and sustainability of academic community particularly, the higher
education sector of academic world is largely dependent upon the availability and accessibility of
information. It is information flow that i1s needed and is vital for reviving the research agenda of
a university and R&D organization. Electronic information resources, which are a newer breed
of information resources in comparison to their counterpart print resources, have been
contributing a major role to fulfill the information need of the users.

2.Review of Literature

Priyadarshini, Jankiraman and Subramaniam (2015) conducted a survey to find the
Awareness in usage of E-resources among users at Agricultural College and Research Institute,
Madurai: A Study. The findings revealed that majority of users were aware of available e-
resources and the electronic resources subscribed by the library were used effectively. The study
revealed that 80.6% Postgraduate students and 93.3% Faculty members were making use of
freely available e-resources through internet using search engines whereas 70% Ph.D. scholars
preferred the use of e-journals. The findings of the study also revealed that digital resources
available through CeRA, ebooks, springer link, CABI, Wiley and Black, resources subscribed by
the library were widely used by the respondents.

Guruprasad and others (2016) discussed about utilization of electronic resources by research
scholars. The study verified how many of the users using electronic resources, in this study
distributed 153 questionnaires and collected 128 filled questionnaires. The study found that
majority of the library users access electronic journals, electronic books, and electronic
databases. It was exposed that the most of users were aware of electronic resources and more
predominantly increases virtual resources to carry their research activities.

Ramakrishna and others (2016) examined the status and usage of library resources and
services and library use opinion about library working hours, library physical facilities, library
information sources and service university library. The study covers collection development,
library membership, staff position, working hours, library automation, services offered and
availability of online resources are also discussed. The study observed that most library users
fully satisfied with library facilities, library working hours, information sources and library
information services.

Khaisar (2016) discussed about the use of electronic information sources at University of
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Mysore by research scholars. In this study used random sampling technique, distribute 180
questionnaires and collected 150 filled questionnaires the response rate was 83%. These days
availability of online information resources in a university library is very common. The study
revealed that majority of users respond satisfied with university subscribed online resources.
Ramakrishna and others (2017) discussed use of electronic information resources by pharmacy
students. The study found that most of students used electronic information resources for study
and research purpose, 20% for career development, 17 % for improving knowledge, The study
observed that most of the users use Google as the search engine for using electronic resources,
42% of users use abstracting journals and 33% of users use MEDLINE Database.

Aravind (2017) discussed the usage of electronic information resources among the students of
engineering colleges. In this study 250 questionnaires were distributed. The study observed that
majority of the library users report the privacy problem is the prime problem in using electronic
resources and they need workshop and classes for the effective use of electronic information
resources.

Ramakrishna and others (2018) examined user opinion about effectiveness of library and
information services of K L Deemed to be university. The study observed that majority of library
users expressed their opinion about effectiveness of library services as very effective and
effective, majority 42 percent of users expressed their opinion on interlibrary loan service
respond as ineffective and 34% of library users respond as ineffective. Lastly most of research
scholars satisfied on the resources and services of the university library.

Gowridevi and others (2018) studied effectiveness and usage of library information resources
and services in GITAM university. The investigator distributed questionnaire among 150
research scholars from all departments, 120 of respondents are submit filled questionnaires. The
study observed that majority of library users fully satisfied with library and resources and
services,75 percent of users very effective on library and information sources, majority 81
percent of research scholars respond very effective on library and information services.

Raja Suresh Kumar and others (2018) conducted a study on use of N-List electronic
information resources by faculty members. The study observed that majority of the faculty and
students are aware about N-List e resources .The respondents of both the institutions access the
electronic information resources through the college library. The found that majority of the

library users of both institutions access N- list electronic information resources once in a week.
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Faculty using N-List information resources for their teaching and research work as well as for
keeping up to date in their specified subject field.
Venkateswarlu and Raja Suresh Kumar (2018) studied use of electronic information
resources by faculty and students. In this study a questionnaire was distributed to find out use of
electronic information resources and know the whether the students and faculty get satisfied with
the services offered by the libraries and the way of acquiring relevant information, and discover
the level of satisfaction students obtain when seeking for information and resolve the students
opinion, suggestions while they are seeking information at Institutions libraries.

3.0bjectives of the Study

The main aims and objectives of the study are:

1. To examine the current status of electronic information resources in university libraries in
Delhi and to identify issues and problems faced by post graduate students, researchers and
faculty members, in the use of electronic information resources.

2.  To determine the effectiveness of electronic information resources in university libraries
located in Delhi. Effectiveness in this context would be assessed through students®
awareness, usage, users’ perception, users‘ satisfaction, library‘'s performance and
perceived needs of electronic information resources.

4. Methodology

The study was intended to know the current status and usage of library and information sources

and services of selected university libraries (Jawaharlal Nehru University, University of Delhi,

Jamia Millia Islamia University & Guru Gobind Singh Indraprastha University) in Delhi. For

present study total 900 respondents were taken and data analysis done through questionnaire

process.

S.Data Analysis

Awareness of the Electronic Resources

Table 1 : Awareness of research scholars with the e-resources

University Awarenessofthee-resources
Yes No Total
IP 100%200) |  eeee- 100%
JMI 100%(200)0 |  eeee- 100%
DU 100%(300) |  eeee- 100%
JNU 100%200)0 |  eeee- 100%
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Respondents were asked to confirm their awareness of the electronic resources whether they are

aware of the electronic resources or not. The responses showed that 100% of research scholars

are aware of the electronic resources in JMI, DU, JNU and IP Universities.

Fig. 1 : Awareness of research scholars with e-sources

HMYes HNo
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Table 2 : Awareness of research scholars

Delhi

University

Awarenessofthee-resources

Yes

No

Total

CentraluniversitiesinDelhi

100%(900)

100%

with the e-resources in central universities in

Respondents in central universities in Delhi were asked to explain their awareness of the

electronic resources; as to whether they are aware of the electronic resources or not? The

responses showed that 100% research scholars were aware of the electronic resources in central

universities of Delhi.

Fig. 2 Research Scholars’ awareness of e-resources in Delhi
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Awareness of the e-resources

Libraries — Use and Familiarity

Table 3 : Frequency of use of library by the research scholars

Frequencyofuseof library
University Daily Weekly Monthly Total
1P 59.33%(119) 16%(32) 24.67%(49) 200
JMI 68%(136) 15.33%(31) 16.67%(33) 200
DU 57.67%(173) 36%(108) 6.33%(19) 300
JNU 61.50%(123) 29%(58) 9.5%(19) 200

The investigator asked the respondents to give details about their visits to library; how often do

they avail the services of the library, daily, weekly or monthly? Research scholars from DU 1i.e.

36% followed by research scholars of JNU (29%) comprises the largest numbers to utilize and

visit library on weekly basis. University of Delhi has lowest number of research scholars among

all central universities surveyed who use library on monthly basis.

Fig. 3 : Frequency of use of library

W Frequency of use of library Daily
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Table 4 : Frequency of use of library by research scholars in central universities in Delhi

Universities

Frequencyofuseof library

Daily

CentraluniversitiesinDelhi

61.23%(551)

Weekly Monthly Total
29.08% | 9.69%(87) | 100
(262) Yo
(900)

Respondents were asked to give details about their frequency of library use. Table shows that the

central universities in Delhi 1.e. 61.23%. 29.08% of users in central universities in Delhi use

library weekly.

Fig. 4 Frequency of use of library by research scholars in Delhi
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.
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Frequency of use of library

Table 5 : Present library use of research scholars

Presentlibraryuse

University Increased Decreased Aboutthesame Total

IP 55.33%(111) 29.33%(59) 15.34%(30) 100%
(200)

JMI S8%(116) 25.33%(51) 16.67%(33) 100%
(200)

DU 56%(168) 26%(78) 18%(54) 100%
(300)

JNU 61%(122) 31%(62) 08%(16) 100%
(200)

The researcher asked the respondents if their present library usage increased, decreased or is

about the same in last 1-3 years. 61% of JNU respondents said that their present library use had
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increased. It has been noticed that there is overall increase in the usage of library by the

respondents across all the universities surveyed.

Fig. S : Present Library use of research scholars

Present library use of research scholars

M Increased MW Decreased W Aboutthe same

168

116 122

IP IMI DU JNU

Table 6 : Present library use of research scholars in central universities in Delhi

Presentlibraryuse
Universities Increased Decreased Aboutthesame Total
Central
universities 58%(522) 27.38%(246) 14.62%(132) 100%
inDelhi (900)

Overall, 58% of respondents from central universities in Delhi responded that their library usage
had increased. The increased in availing the services of library was found in the central
universities in Delhi which can be clearly seen in the graph.

Fig. 6 : Present library use of research scholars in Delhi
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Present library use

M Central universities in Delhi
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Increased Decreased About the same

Table 7 : Familiarity of research scholars with the Search Engines and Print Sources

Familiarity Universities Familiaritywith...
SearchEngines PrintSources
IP 68.66%(103) 72.67%(109)
JMI 72%(108) 79.33%(119)
DU 82.67%(248) 100%(300)
JNU 84%(168) 91%(182)
Veryfamiliar
IP 12%(18) 21.33%(32)
JMI 13.33%(20) 17.33%1(26)
DU 10%(30)
JNU 10%(20) 09%(18)
Somewhatfamiliar P 14.67%(22) 06%1(09)
JMI 13.33%(20) 03.33%(05)
DU 05.33%(16)
JNU 06%(12)
Notveryfamiliar P 03.679%07)
JMI 01.33%(02)
DU 01.33%(04)
JNU -
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Respondents are extremely familiar with Search Engines and Print Sources.
In the survey conducted investigator asked the respondents to rate their familiarity with two
information sources i.e. search engines and print sources. In JNU 4.67% respondents were not
very familiar with the search engines. More than 68% of the respondents, from each university,
surveyed were extremely familiar with search engines. Highest familiarity with search engines
and print sources has been noted from DU as 88% of respondents are extremely familiar with
search engine and 100% with print sources. Lowest percentage of extremely familiar respondents
with search engines and print sources 1s from JMI.
Table 8 :Familiarity of research scholars with the Search Engines and Print Sources in

central universities in Delhi

Familiarity Central Universitiesin... Famhiaritywith...
SearchEngines PrintSources
ExtremelyTamiliar Delhi 80.62%(7126) 02.36%(832) |
Verylfamiliar Delhi 10.8%(97) 6.777a(61)
SomewhatTamiliar Delhi 7.38%(66) 0.77%(7)
Notverylamiliar Delhi 1.2%(10) —

Overall (88.91% ) respondents in central universities in Delhi (CUD) were extremely familiar
with search engines. However, in case of familiarity with print sources, 92.46% respondents

from CUD were familiar.

Fig. 7 : Familiarity of research scholars with the search engines and print sources
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Usage of Electronic Resources

Table 9 : Awareness and usage of electronic resources

E- Universities E-resources Universities
resources
Searchengine IP 100% (200) E-magazines/E- IP | 90%(180)
JMI 100% (200) journals IMIl  94.67%(190)
DU 100% (300) DU 98%(294)
JNU 100% (200) JNUl  96%(192)
OnlineReferenceSources 1P 100% (200) E-database 1P 68%(138)
JMI 100% (200) JMI 70%(140)
DU 100% (300) DU 86.67%(261)
JNU 100%(200) JNU| 81%(162)
E-theses 1P 88%(172) E- 1P 12%(24)
JMI 90%(180) encyclopedia IMI|  54%(108)
DU 95%(285) DU T0%(210)
JNU 03%(186) JNUl  68%(136)
E- 1P 70.67%(153) E-books 1P 43.33%(87)
newspaper JMI 90%(180) JMI  90.67%(181)
DU 92%(276) DU 93%(279)
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INU 88%(176) INU|  85%(170)
Onlinebookstore 1P 25.33%(51) Audiobooks 1P

JMI J0%(60) JMI 2%(124)

DU 51.33%(154) DU| 70%(140)

JNU 45%1(90) JNU  65%(195)

E-Images

1P Librarywebsite 1P 89.33%(179)

JMI 34.67% (69) 5 JMI] 94.67%(189)

DU 74.67%(224) DU| 96%(288)

JNU 62%(124) JNU  93%(186)
SubjectGateways 1P

JMI 61.33%(123)

DU 75%(225)

JNU 58%(116)

(Multiple choices were allowed so the total of percentages exceeds 100%)

Respondents were asked to indicate their level of awareness and usage of e-resources given

below: « Search engines ¢ Library Web sites * Online bookstores * E-newspaper ¢ E-journals « E-

encyclopedia ¢ Electronic books (digital) « E-databases * Subject gateways ¢ Online reference

sources * E-theses * E-images ¢ Audio books

Respondents reported much awareness and familiarity with and usage of these e-resources.

Highest used e-resources among all the e-resources surveyed were online reference sources and

search engines. Highest use of e-theses was reported from DU and JNU at 95% and 93%

respectively. In case of JMI, 90% of respondents said that they used e-theses. E-newspaper is

much used and popular in JMI and DU than JNU. 98% respondents in DU are aware and using e-

journals. It 1s evident from the data that University of Delhi is at the top in awareness and usage

of electronic resources surveyed.

Table 10 : Awareness and usage of electronic resources by the research scholars in central

universities in Delhi

E-resources Universities E-resources Universities
Searchengine Delh | 100%(900) E-magazines/E- Delh 96.61%(869
i journals g )
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Online Delh | 100%(900) Delh 81.07%(730
ReferenceSo | j E-database ; )
urces
E-theses Delh | 93.69%(843 | E-encyclopedia Delh 65.69% (591
i ) i )
E-newspaper Delh | 90.76% (817 E-books Delh 90%1(810)
) ) i
Onlinebookstore Delh | 44.46%(400 | Audiobooks Delh 66.61%(599
i ) i )
E-Images Delh | 61.53%(554 Librarywebsite Delhi 94.76%(853
i ) § )
SubjectGateways | Delh | 66.61%(599
' )

(Multiple choices were allowed so the total of percentages exceeds 100%)

Overall table shows that 100% of respondents were aware and used search engines in CUD.

However, there was significant difference in the number of respondents in CUD who were aware

and use online book store. 90% respondents in central universities in Delhi were aware and used

e-books.

Table 11 : Medium of accessibility to e-resources by research scholars

Mediumof accessibility

IP JMI DU JNU
CDs 15.33% 18% 6.67% 7.5%
DVDs 16.67% 20.67% 15% 12.5%
Internet 68% 61.33% 78.33% 80%
Total 100% 100% 100% 100%

Use of internet is high as a medium of accessibility to e-resources.

Respondents were asked to state the medium they use to access e-resources. JMI reported less

use of internet in comparison to other universities surveyed. More than 20% JNU respondents
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use DVDs as a medium. Use of DVDs as a medium in DU & JNU is 15 % and 12.5%
respectively.
Table 12 : Medium of accessibility to e-resources by research scholars in central

universities in Delhi

Mediumof accessibility
CentralUniversities
in Delhi
CDs 9.54%
DVDs 15.54%
Internet 74.92%
Total 100%

Responses of the respondents shows that use of internet as a medium to access e-resources was

74.92% 1n central unmiversities in Delhi. Use of DVDs 1n central universities in Delhi was

(15.54%). Use of CDs as a medium to access e-resources was more in central universities in

Delhi.

Table 13 : Extent of use of electronic resources and print materials by research scholars

Extentofuseofe-

resourcesandprintma 1P JMI | DU JNU
terials

E-resourcesonly

12%

22%

11%

30%

Use E-resources most of

42%

14%

44%

21%

thetime
UseE-resourcesandprint 22% | 34% 38%| 25%
materialequally
Use printed material most 24% | 30% 07%| 24%
ofthetime
Total 100% | 100% | 100% | 100%

Use of print resources most of the time is only 7% in DU which is quite low in comparison to
other universities surveyed. Only 8% respondents in IP use electronic and print resources
equally, which 1s very less in comparison to other universities surveyed. DU had highest use of
electronic and print resources equally 1.e. 38%, followed by JMI and JNU with 34% and 25%
respectively. Highest use of electronic resources most of the time was in DU 1.e. 44% of the
respondents used electronic resources most of times in DU.

Table 14 : Extent of use of electronic resources and print materials by research scholars in
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central universities in Delhi

Extentofuseofe-

resourcesandprintmaterials CentralUniversitiesin
Delhi

E-resourcesonly 19.38%

UseE-resources mostofthetime 30%

UseE-resourcesandprintmaterialequally | 33.08%

Useprintedmaterial mostofthetime 17.54%

Total 100%

Investigator asked the respondents as to what extent they used e-resources and print materials?

Use of electronic resources most of the time is about same as the use of print materials 33.08%

respondents in central universities in Delhi use electronic resources and print materials equally

and 30% of the total respondents use e-resources most of the time in central universities in Delhi.

Table 15 : Purpose for which research scholars use E-resources

Purpose for which

IP JMI DU JNU
vouuseE-resources
68% 78% 74.67% | 73.51%
Forstudyandresearch (102) (117) (224) (147)
For 18% 14.67% 15.67% 18.5%
improvingknowledge (27) (22) (47) (37)
Careerdevelopment - cusa - -
[For finding 14% 7.33% 9.66% 08%
quickinformation (21) (11) (29) (16)
Total 100% 100% 100% 100%

Table shows that the main purpose of using e-resources by the research scholars of all the six

universities surveyed is study and research. It shows that JMI has highest number of respondents

who use e-resources for study and research 1..78 per cent respondents among all the four

universities followed by DU and IP with about equal number of respondents. Out of the total, 19

per cent respondents in IP used e-resources for improving their knowledge followed by JNU.

Table 16 : Purpose for which research scholars use E-resources in central universities in

Delhi
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Purpose for which vou use E-resources

CentralUniversitiesin Delhi

Forstudyandresearch 75.08%(488)
Forimprovingknowledge 16.30%(106)
Careerdevelopment

Forfindingguickinformation 08.62%(56)

Total

100%

It 1s evident from the above table that in central universities in Delhi 75.08% respondents used

electronic resources for study and research. Nevertheless, it becomes clear from the data that

majority of Delhi used electronic resources for the purpose of study and research. More than

16% respondents in central universities in Delhi used electronic resources for the purpose of

improving their knowledge.

Table 17 : Publishers’ E-journal/databases used by research scholars

Publishers’ E-
journal/databases P JMI DU JNU

MEDLINE/PubMed 34.66% 38.66% 38%

Springer & Welmer R— R— ----

Projectnews ---- - 32% 38%
J-gate ——— 28% 42% 34%
Sciencedirect - 78.66% 88% 82.5%
Taylor&Francis ---- ---- 12.66% 22.5%
JSTOR 30% 34.66% 49.66% 46.5%
UGClInfonet 66.66% 88% 86% 86.5%

(Multiple choices were allowed so the total percentages exceeds 100% )

Investigator asked the respondents to make clear which publishers’ database or e-journal they

use. It was observed that UGC Infonet had highest usage among all the other databases and e-

journals 1n all the universities surveyed. IP and JMI were the biggest users of UGC Infonet with

88% of respondents each, followed by JNU and DU at 86.5% and 86%. Taylor and Francis have
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lowest usage among all the other databases. Springer and Welmer in JMI, DU and JNU in Delhi

were not used at all.

Table 18 : Publishers’ E-journal/databases used by research scholars in central universities

in Delhi
Publishers’
E-journal/databases CentraluniversitiesinDelhi
MEDLINE/PubMed 26.46%
Springer & Welmer
Projectnews 26.46%
J-gate 36.30%
Sciencedirect 84.15%
Taylor &Francis 12.76%
JSTOR 45.53%
UGClInfonet 86.61%

(Multiple choices were allowed so the total percentages exceeds 100% )

Findings showed that there was no use of Project News and Taylor and Francis and Springer and
Welmer in central universities in Delhi. Use of UGC Infonet was very high with 86.61% of
respondents in central universities in Delhi followed by Science Direct at 84.15% respondents.

Science Direct was used by 84.15% respondents in Delhi.

Findings

100% users (respondents) in central universities in in Delhi are merely aware of electronic
resources and not with the types of electronic resources. However, there 1s a remarkable
difference 1n the awareness and use of various types of electronic resources by the users in
central universities in Delhi. So there i1s significant difference between users in central
universities in Delhi in context of awareness and use of different types of e-resources apart from
the awareness merely with the term electronic resources.

69.64% users (respondents) in central universities in Delhi only 61.23% respondents visit library
daily. There 1s significant difference between the number of users who visit library daily in
central universities in Delhi.

Present library use of respondents in central universities in Delhi has been increased, as 58%
respondents in central universities in Delhi indicated as such.

Central universities in Delhi 80.62% users were extremely familiar with search engines. In
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central universities of Delhi 92.46 per cent respondents were extremely familiar with print
sources.

100% users (respondents) in central universities in Delhi were aware and used search engines
and online reference sources. 82.91% users in central universities were aware and used e-theses
and 93.69% users 1n central universities in Delhi were aware and used e-theses. 90.76% users in
central universities in Delhi were aware and used e-newspapers. 96.61% users in central
universities in Delhi were aware and used e-journals. 65.69% users in central universities in
Delhi were aware and used e-encyclopedia. So, there is significant difference between the
number of respondents in central universities in Delhi who were aware and used electronic
resources.

Internet is efficiently used as a medium to access electronic resources by the respondents in
central universities in Delhi.

Use of electronic resources, most of the time, was high in central universities in Delhi, 30
percent users in central universities in Delhi used electronic resources most of the time.

There were 33.08 percent users in central universities in Delhi who use electronic resources and
print materials equally.

Use of electronic resources by the research scholars in central universities in Delhi. 75.08 per
cent respondents in central universities in Delhi. No one in central universities in Delhi used e-
resources for the purpose of career development.

Users in central universities in Delhi utilized the services of UGC Infonet. 86.61% users in
central universities in Delhi used UGC Infonet. Use of Science direct was high in central
universities in Delhi.

Majority of research scholars 1.e. 50% 1in central universities in Delhi ,who face problem while
accessing electronic resources.

Research scholars who faced problem while accessing e-resources in central universities in Delhi
said they faced problem due to various factors. 40.26 per cent respondents of those who faced
problem accessing e-resources said the problem faced by them was due to the too much
information retrieved followed by limited access to computer terminals.

In central universities in Delhi around 64 per cent of those 50 per cent research scholars, who
faced problem while accessing e-resources said that the problem aroused due to too much

information retrieved while searching e-resources followed by limited access to computer
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terminals.

68.18% users (respondents) in central universities in Delhi were extremely familiar with e-
encyclopedia. 80.15% users (respondents) in central universities in Delhi were extremely
familiar online reference sources. 79.07% users (respondents) in central universities in Delhi
were extremely familiar with online databases.

55.38% users (respondents) in central universities in Delhi used e-books to initiate their search
for information. 76.46% users (respondents) used online databases to begin their search for
information in central universities in Delhi.

Conclusion:-E-resources need some kind of energy (e.g. electricity) and compatible hardware to
be maintained and used. E-resources can only be accessible when required hardware and energy
is there. Those with the short sightedness cannot read e-resources and it 1s difficult for them to
identify e-resources. Nevertheless, print resources have their own importance. Despite
technological advancements the paramountcy of print resources has not decreased. In the
academic world, even today, the most preferred and reliable source is still print sources of
information due to its controlled vocabulary and zero possibilities of changes. However, this
does not mean that e-resources are all together false or fake. The information which reaches to its
seeker 1s almost protected and the chances of manipulation are less. The hosting sites of e-
resources are protected and it 1s not easy to hack since it is secured by many codes and
passwords. Variation in the accessibility, use and awareness over e-resources has been witnessed
among the users in different university libraries. Therefore it is required to know, how many
users 1n different universities are actually aware of e-resources. Those who are aware of and use
e- resources are found satisfied. In the present study an effort has been made to know the
awareness and use of e-resources by the users of central universities in Delhi. The study exposed
that e-resources have a great impact on the research scholars in central universities in Delhi. The
future of the university libraries depends upon the good collection of e-resources. So, it is
necessary for the university libraries that it must update their collections (both print and
electronic) on regular basis. It should have expert and experienced library professionals to give
better services to the researcher with the changing information world.
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Abstract :-Emotional intelligence is a type of social intelligence that involves the ability to monitor one's own and
others' emotions, to discriminate among them, and to use the information to guide one's thinking and actions. The
scope of emotional intelligence includes the verbal and nonverbal appraisal and expression of emotion, the
regulation of emotion in the self and others, and the utilization of emotional content in problem solving. The
emotional intelligence framework organizes the existing individual differences literature on the capacity to process
and adapt to affective information.

Keywords- Emotional, intelligence.

Introduction:-Many intellectual problems contain emotional information that must be processed; this processing may
proceed differently than the processing of non-emotional information. Emotional intelligence could have been
labelled “emotional competence," but we chose intelligence in order to link our framework to a historical literature on
intelligence. Our concept overlaps with Gardner's (1983) personal intelligence™: The core capacity at work here is
access to one's own feeling --one's range of affects or emotions: the capacity instantly to effect discriminations
among these feelings and, eventually, to label them, to enmesh them in symbolic codes, to draw upon them as a
means of understanding and guiding one's behaviour. In its most primitive form, the intrapersonal intelligence
amounts to little more than the capacity to distinguish a feeling of pleasure from one of pain .At its most advanced
level, intrapersonal knowledge allows one to detect and to symbolize complex and highly differentiated sets of
feelings, to attain a deep knowledge of feeling life.Emotional Intelligence is Intelligence, and Partially
Discriminable from General Intelligence What is Intelligence? It is described a tradition that "lumps all manner of
human virtues under the banner of several intelligences” which she viewed as a threat to these other areas, as well
as to intelligence research: There are many human virtues that are not sufficiently rewarded in our society, such
as goodness in human relationships, and talents in music, dance, and painting. To call them intelligence does not
do justice either to theories of intelligence or to the personality traits and special talents that lie beyond the
consensual definition of intelligence. Nor does calling all human virtues intelligence readjust social rewards, the goal
toward which | believe such theories are pointed. Using social competence as an example, Scarf (1989) noted that
getting along well with others involves extraversion, self-confidence, low anxiety, and social perceptiveness. Scar
(1989) further noted that, although all of these correlate with intelligence, they are not intelligence. We agree, in part. A
line--albeit an imperfect one--can be drawn between general personality and intelligence as follows. Personality traits
such as extraversion involve dispositions toward behaviour; intelligence involves organismic abilities to behave.
Although a trait such as extraversion may depend on social skill, or result in it, a trait is a behavioural preference rather
than an ability. Knowing what another person feels, in contrast, is a mental ability. The way in which emotional
intelligence is defined -as involving a series of mental abilities--qualifies it as a form of intelligence.
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METHOD OF THE STUDY::-The purpose of this study was to investigate the link between

stress and coping strategies, as well as emotional intelligence, in students from Bhiwani who were studying at the
secondary level (B.Ed). It was aimed to collect a wide and really representative sample of data from all throughout
Bhiwani in order to acquire a thorough sense of the problem's analytics dashboard and scope. Because of this, the
investigator chose to conduct the current investigation using a survey approach.

SCORING AND CONSOLIDATION OF THE DATA:-A thorough examination of the gathered response sheets
was conducted to identify any errors or incompleteness. If any of the response sheets were discovered to be
incomplete or to have made more than one response for the same item, the whole set of response sheets pertaining to
that specific individual were not taken into consideration for the analysis of that particular item.

Result

Mean Plot of Coping Strategies of Students with respect to the Type of Management of the
InstitutionDiscussion

Students of aided colleges have higher emotional intelligence, lower stress, and better coping strategies when
compared to students of government colleges, unaided colleges, and university colleges of teacher education,
according to a post hoc analysis of the data related to the type of management of the institution conducted by the author
(UCTEs). The type of management employed by aided colleges of teacher education is found to be more conducive
to the development of Emotional Intelligence and the ability to cope with stress than the management employed by
government colleges of teacher education, unaided colleges of teacher education, and university colleges of teacher
education (UCTEs).Compared to student teachers at aided and unaided colleges and university institutions of
teacher education, students at government colleges show lower emotional intelligence, more stress, and poorer coping
mechanisms (UCTESs). Students from government colleges are admitted to the course only on the basis of their
performance in their qualifying examinations, and no other considerations are considered. The only other factor used in
the admissions process is the allocation of a specified number of seats to students in the reservation category, which is
the only other criterion used. Because they are admitted to the course on the basis of merit, it is expected that they will
have stronger emotional intelligence, better coping mechanisms, and a lower level of stress than other students. As a
result, the style of administration, contact between students and supervising professors, and the academic culture that
exists in the institution may all play a role.

Data and Results of One Way ANOVA for Significant Difference for Emotional Intelligence, Stress and Coping

Strategies of Students with respect to Religion
Sum of Squares Mean Square

\Variables Source of Variation Df F
Between Groups 6.40 2 3.160

Emotional Intelligence 0.04
\Within Groups 87330.52 792 110.45
Total 87400.50 794 113.50
Between Groups 30j50.12 2 1522.98

Stress 1.40
\Within Groups 885000.20 792 1120.35
Total 888100.15 794 [2639.99
Between Groups 1562.80 2 780.40

ICoping Strategies 0.70
\Within Groups 957400.30 792 1225.35
Total 958900.00 794 1990.60

For Hindu, Muslim, and Christian pupils, the derived 'F' value for Emotional Intelligence is 0.04, which is less than the
table value of 3.00. As a result, it is not statistically significant at the 0.05 level, indicating that students from Hindu,
Christian, and Islamic religious backgrounds do not substantially vary in terms of Emotional
Intelligence.According to the results, the obtained 'F' value for Stress among Hindu, Muslim, and Christian students
was 1.40, which is less than the table value at 0.05 level of significance, indicating that there is no statistically
significant difference in Stress levels among Hindu, Muslim, and Christian students.Using the 0.05 level of
significance, the F value for Coping Strategies of Hindu, Muslim, and Christian students was 0.70, which is smaller
than the table value at the 0.05 level. In other words, there is no statistically significant difference between Hindu,
Muslim, and Christian pupils when it comes to their Coping Strategies.In this regard, the hypothesis indicating that
there is no statistically significant difference between students of Hindu, Christian, and Islamic religions in terms of

IJRAR22A2346 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 492



© 2022 IJRAR March 2022, Volume 9, Issue 1 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

their emotional intelligence, stress, and coping strategies is accepted.As a result, it can be concluded that the religious
background of the students has no substantial impact on their Emotional Intelligence, Stress, and Coping Strategies as
determined by the researchers.

CONCLUSIONS:-Since the turn of the twentieth century, teacher stress has been a source of

worry. In India, a significant amount of research has been conducted in this subject. Student teacher stress, on the other
hand, is a relatively new phenomenon that requires further examination. Students enrolled in the B. Ed. programme
endure a great deal of anxiety prior to the start of their teaching practicum. Teacher education programmes are
primarily concerned with methodology, and little attention is paid to educating students to deal with the anxieties and
strains that are linked with student roles, relationships, and obligations in the classroom setting.The teacher education
curriculum in the United Kingdom does not include any provisions for dealing with such a serious problem. In order to
better understand student instructors' stress, the current study was designed to look at the following essential
factors.The ability to handle relationships and empathize with others is important skills for a teacher in the twenty-first
century, and they can only be cultivated via good communication, cohesiveness, engagement, and cooperation between
student instructors. In this case, the relevance of co-operative curricular activities, in addition to co-curricular
activities, which can serve as a social glue among student teachers is highlighted
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Abstract

Nanocomposites of Mn,[Fe(CN)g]xH,O were achieved by using the materials like manganese chloride, FeCl;
and KsFeCgNg in the form of a dilute solution with the help of a wet chemical Co-precipitation process. The
crystal structure of the prepared sample was characterized by using XRD method and the surface morphology
of prepared nanoparticles was characterized by FTIR spectroscopy. Quality results suggest that spherical shaped
nano-composites of Mn,[Fe(CN)g]xH,O can be obtained. Thermal treatment of these compounds provides
manganese ferrite (MnFe,O,4) with defined grain boundaries. The size of the prepared nano-crystallites was 15-
25 nm. Here, we observed the thermal change in the phase decomposition and the phase evolution of the ready
sample. The outcomes from the characterization showed that the shape, phase and crystal structure of the nano-
crystals were strongly changed. Besides, the direct phase transition from Manganese Iron Cyanide Hydrate
Mn,[Fe(CN)g]xH,0 to MnFe,0,4 occurred at 300°C for 3houres. The overall size of the finally obtained product
i.e. MnFe,0, (manganese ferrite) is approximately 25 nm.

Keywords— Nanocomposites, Coprecipitation, Prussian Blue, Manganese Ferrite.

INTRODUCTION
Mn,[Fe (CN)¢]. XxH,0 is a mixed compound having valance iron(l11) hexacyanoferrate(ll) which belongs to the
Prussian Blue (PB) family. The general Formula of the PB family is A,[ B (CN)g ]m.X H,O where A and B
represent transition metals. Recently, Prussian Blue (PB) due to its analogous has great interest it is widely used
in the area of electrochemistry [1,2], optics [3], hydrogen adsorption [4] molecule-based magnets [5-7], etc.
Due to their ideal properties, these nano-sized PBA’s with balanced size are used in numerous applications as
electrochromic [8], nano-magnetic [9], biomedical [10] devices, and biosensing [11-14], etc. Nanocrystalline
Prussian-blue (PB) has been provide various information which synthesized by different methods in which
different agents like sol-gel [3], porous alumina [15], sodium hexametaphosphate [16], Nafion [17],
Stearylamine [18], anionic surfactant sodium bis(2-Ethylhexyl) sulfosuccinate [19], apoferritin [20], or
polyvinyl pyrrolidone [21] were used to stabilize nanoparticles. In general, it is found that these methods are
utilized in small space for the growth of PBA’s nanoparticles by using changed types of pattern and surfactants.
These patterns were found in the sample and reside in the cavities amongst the prepared nanoparticles and
respond as nano spaces particles. Therefore, the synthesis of PB nano-composites by these processes is very
important which may widen its applications. On using the wet chemical technique i.e. co-precipitation method it
was found that the main chances of getting contamination form were negligible [22].

In the present work, it was reported that the powder form of synthesis of Manganese Iron Cyanide
Hydrate (Mn,[Fe(CN)s]xH,0) nano-composites and effects were observed on heat treatment of the prepared
samples with the help of XRD, FTIR analysis. Results of these prepared samples show that the sample of
manganese iron cyanide hydrate was in the range of nanometer with good homogeneity. It was also observed
that there occurs the transformation of Mn,[Fe(CN)s]xH,0 into MnFe,O,, due to thermal annealing at 300°C for
3 hours.
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EXPERIMENTAL

A. Preparation Of The Sample

The Mn,[Fe(CN)s].xH,O nano-composites has been prepared by wet chemical Coprecipitation method. The
purified reagents like K3 [Fe(CN)e] (Aldrich 99.98%), MnCl, (Aldrich99.98%), FeCl; (Aldrich99.98%), and also
de-ionized water was used. The suspension for the sample was prepared by the methods given in the literature
[22].

B. Characterization Of The Sample

The structure and phase of prepared samples were characterized by using XRD, FTIR, VSM, Rietveld
Refinement techniques. The XRD patterns of prepared samples were recorded PW/1710. At potential 50 KV
and current 40 mA the Ni filter and monochromatic Cu Ka radiation found wavelength 1.5418 A. The XRD data
were recorded in the range of 20 ranging from 10 to 70 degrees. Infrared spectra were recorded by Fourier
Transform Infrared (FTIR) Spectrometer found in the range of 2500-400cm™.

RESULT AND DISCUSSION

C. FTIR
The FTIR spectrum of the prepared sample shown in Fig. 1. From this spectra, it is observed that the
characteristics of prepared sample is flexible vibration of OH [23] in the absorption band from 3500 to 2350cm™
in the presence of water in the prepared sample. The peaks at 586cm™ appropriate to Fe-CN-Mn banding mode
[23]. The absorption peak around 2080cm™ shows the strongest peak of the flexible mode of the Cyanide group.
[24]
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Figure 1 FTIR spectra of manganese iron cyanide hydrate

The occurrence of Green Bluish prepared precipitate with a 2080cm™ peak of FTIR spectra approves the
formation of manganese iron cyanide hydrate. When the prepared sample was heat-treated under the
temperature of 300°C, the absorption band at 2080cm™ was disappeared completely and shows the formation of
nanocrystals of MnFe,O4. The band that occurs at 590cm ' was attributed to lexible O-Fe at the shape
tetrahedral site shows the presence of manganese ferrite [26].

D. XRD Analysis
The peaks in X-ray diffraction (XRD) patterns and annealed powder samples of prepared sample were shown
in Fig 2. The XRD pattern of prepared sample results diffraction peak at 26~17.3° (200), 25.5° (220), 30.12°
(311), 35.10° (400), 38.10° (331), 40.12° (420), 44.20° (422) and 56.8 (620) and matched with JCPDS file
No. 46-0910. The space group for manganese iron cyanide hydrate (Mn,[Fe(CN)g]xH,O) was obtained as
F43m (216). The crystal structure of Mn,[Fe(CN)¢] x H,O was face centered cubic (FCC) and the lattice
parameter was 10.06 A. These observations and calculations approach the FTIR data. The prepared sample in
powder form calcined at 300°C for 2 hours, results in diffraction peaks at 26 ~ 28.60° (220), 34.92° (311),
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42.48° (400), 56.52° (511), and 61.15° (440). These peaks show that the prepared samples were of manganese
ferrite and matched with JCPDS file No. 73-1964. The space group and crystal structure of the obtained data
are found to be of Fd3m (227) and FCC respectively. For obtain the average size of Manganese Iron Cyanide
Hydrate (Mn,[Fe(CN)g]xH,0) and Manganese Ferrite, by Debye-Scherer formula was obtained in size ~ 15
and 25 nm respectively.
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Figure 2 XRD patterns of Mn,[Fe(CN)s]xH20 and MnFe;0,.

E. Rietveld Refinement
The Rietveld Refinement of the heat-treated sample has been shown in fig 3. The Rietveld Refinement is
done with the help of the Fullprof Suite Software. From the result of Rietveld Refinement, we can see that

the profiles of observed and calculated data are fully matched with each other.
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Figure 3 Rietveld Refinement of MnFe,O4, Nanocomposites
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The isothermal parameters and atomic parameters of the heat-treated sample obtained from Rietveld
refinement were shown in table I. The Refined factor obtained from the heat-treated sample i.e. MnFe,0,

was shown in Table II.

TABLE I. ISOTHERMAL PARAMETERS AND ATOMIC PARAMETERS OF HEAT TREATED SAMPLE
Atoms Wyck. x/a y/b zlc
Fe 16¢ 1/8 1/8 1/8
Mn 16¢ 1/8 1/8 1/8
Fe 8b 1/2 1/2 1/2
Mn 8b 1/2 1/2 1/2
O 32e 025 0.25 0.25
TABLEIl.  RESULTS OF THE REFINED FACTOR FOR MNFE,O, STRUCTURE
1. 2 ° 0.8
2. Rp 454
3. Rwp 22.6
4. Re 25.4
5. Rg-Factor 21.0
6. Bragg R- 16.1
Factor

F. VSM Studies

A VSM result of the annealed powder sample is shown in Fig.3. magnetic hysteresis curve of the prepared
sample observes at normal room temperature. The hysteresis loop of prepared sample shows ferromagnetic
behavior, saturation magnetization(Ms), coercivity(Hc) and remanent magnetization (Mr) values of about
67emu/g, 520 Oe and 26emu/g, respectively and these values are different from those reported for MnFe,O,
nanorods ( Ms=68.02emu/g, Mr=14emu/g, Hc=361 Oe ) [ 27 ] and nanoparticles ( Ms= 70emu/g, Mr=
18emu/g, Hc= 200 Oe ) [28]. The meticulous reasons are not clear and may be concerned with the size effect
and the morphology of prepared nanocrystals samples.
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Figure 4 VSM of manganese ferrite nano-crystallites
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CONCLUSION

The Coprecipitation method is used to synthesize the nanocomposite of Mn,[Fe(CN)g¢]xH,O. The average
size of Manganese Iron Cyanide Hydrate and Manganese Ferrite is obtained as 15nm and 25 nm respectively.
We obtained small values of all Rietveld Refined parameters. Hence, there occurs good agreement between
the calculated and observed data.
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Abstract:

Nano-dimensional ferrite material is a multiphase solid material whose one of the phases has one, two, or three dimensions is less
than 100 nanometres (nm). The idea behind Nano-dimensional is to use building blocks with dimensions in the nanometre range to
enhance the physical properties of materials and to design new materials having outstanding flexibility. Recently, researchers are
more attracted to Mixed/Doped ferrite due to their properties like high magnetic coercivities, high magnetic saturation, high
structural stability, better electromagnetic performances, and improved conductivity values. Mixed/Doped ferrite contains a
compound with the formula AxB1.xFes0a, where A and B are transition metals of the eighth group Mixed/Doped ferrite can exert
the harmonious effect of transition metal ions, due to which stability and magnetic performance with broad potential window are
improved. Currently, in Magneto electronic devices and electromagnetic types of equipment the mixed/Doped ferrite, Like
CoFez04/Si02, Mn/ZnFe;04, and Co/ZnFe;O4 play an important role. Mixed/Doped ferrite also plays an important role in the
electronic industry, solid-state physics, high-frequency devices, and mobile communication of information technology.

Keywords: Multiphase material, Nano dimensions, Mixed/Doped ferrite.
Introduction

At present, due to the special properties of nano dimensional metal ferrites, like structural, chemical, physical, etc. scientists have
great interest in it. These properties are expanded from insulating to semiconductors and conductors [1]. The field of nano-
dimensional ferrite is large, but this field expands more in the case of Mixed/Doped ferrite, where extra attractive properties are
existent. Because of a diversity of potential applications in many areas, research on nano dimensions of Mixed/Doped ferrite is an
area of deep scientific activity. The Mixed/Doped nano-dimensional ferrites are among the widest-used manufactured materials
due to their distinctive properties [2]. There are many properties of nanophase structure like higher ductility, sensitivity, special
catalytic and super-paramagnetic behaviour, selective activity, and cold-welding properties which make it an essential tool in
modern nanotechnology. For example, in the case of the identical composition of bulk material and nanosized material, the melting
point is lower for the nanosized material [3]. At the same time, Nano-dimensional shows fast diffusivities and surprising adsorptive
properties and in critical conditions, some nano-dimensional ferrites are found unstable [4].

The electronic, chemical, and magnetic properties of Mixed/Doped ferrites are of size-dependent, which depends on the size of the
specimen. The distinct physical and chemical properties of nano dimensional mixed/Doped metal ferrite are assigned to the high
density and limited size of corners and edges on their surface [5]. Scientists; with considerable interest in electronics, materials
chemistry, agriculture, energy, medicine, catalysis, environment, information technology, optical, and biomedical field are
attracted to nano dimensional Mixed/Doped ferrite, because of their potential technological applications [6]. The number of surface
and interface atoms increases with a decrease in size which leads to stress/strain and adjoining structural perturbations. The
specific size of the Nano-dimensional can change the chemical, magnetic, electronic, and conducting properties [7]. The magnetic
properties of Nano-dimensional ferrites can be changed with their shape and size due to which they gained much interest. The
authors of the article dare to state that through this study they are in a state to represent a brief account of Nano-dimensional
mixed/doped ferrite, which may be useful to scholars working in the field of technological magnetic materials.

Applications:

Materials scientists show interest in the Mixed/Doped Nano-dimensional Iron ferrites because they are attached through a series of
potential applications, extending from magnetic storage devices (MSD) to magnetic resonance imaging (MRI) contrast agents. The
v-Fe2O3 nanoparticles show Size-dependency, the ferromagnetic behaviour of nanoparticles at 55nm changes into super-
paramagnetic behaviour without hysteresis at 12 nm [8]. The total magnetic anisotropy also decreases with a decrease in particle
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size while inducing the change to super-paramagnetic. To attain electronic, chemical, and magnetic properties, easy and Innovative
methods of producing required sized Nano-dimensional metal ferrite are necessary. Electrical properties i.e. conductance is a
property that depends on the size of these particles mainly using ferrites like CoFe;04/SiO; and Co/ZnFe;Q4in gas sensing
applications [9]. Mixed/Doped Nano dimensions ferrites have many approaching applications for upgrading magnetic switches and
many other fields of magneto-electronic [10]. Electrical or ionic conductivity is that property of Mixed/Doped ferrite which needs
to adjust to discover the utility in the field of photo-Voltic, Opto-electronics, or highly used sensors. At high temperatures
Mixed/Doped Nano dimensions ferrites Co/Ni/Zn/Fe;O4 are best known for their low dielectric loss, large permeability, high
electric resistivity, and unique magnetic structure. Due to these properties, they are widely used in electronic devices such as
magnetic heads, magnetic resonance imaging, filters, gas sensors, supercapacitors, and fuel cells. Hence it is very
difficult/challenging to prepare magnetic nanoparticles with bulk magnetic properties. Moreover, ferrite nanostructures highly
depend on the preparation process in which the annealing temperature of synthesis directly affects magnetic and electric properties.
To eliminate gaseous air pollutants like CO, CO, SOy, and NOy Mixed/Doped ferrites like Co/ZnFe;04, and Mn/ZnFe;Oswith
nano-dimensions are used as a material for scrubbers in various chemical industries [11]. Nano-dimensional Mixed/Doped metal
ferrite is also use [12]. At low temperatures, for new optical and electronics applications the Mixed/Doped ferrite catalyst having
CuO doped with CoFe204 is used in surface-catalyzed systems. Similarly, Ga203 doped with ZnFe204 is used in broad bandgap
catalysts and provides a wide range of light emissions. To utilize the potential of B-Ga203 for optoelectronic applications it is
recently doped in CoFe204[13].

In photoconductive, photothermal, and many oxidation processes applications CuO nanoparticles are doped with CoFe204 and
used as a redox catalyst [14]. Mixed/Doped ZnO/CoFe;O4 with Nano dimensions are used in many industrial applications like
photocatalysis to eliminate pollutants as well as in engineering& material science[15].

In many chemical reactions within the lattice, oxygen storage capacity & mobility of cubic fluorite type CeOs is high, due to which
cerium-doped ferrite shows great catalytic activity. Cerium easily changes between Ce®* and Ce** states. Bulk pure ceria shows
lower catalytic performance and poor morphology [16] but CeO, doped with ferrite Like (CoFe20./SiO, and Co/ZnFe;0,) shows
better properties [17].

Mixed/DopedCeO,/Y03Nano dimensions are used in many fields like gas sensing, catalysis, electrochemistry, material chemistry,
and the biomedical field. On irradiation of UV/visible light degradation of cationic dye Rhodamine- B dye takes place due to
which photocatalytic decomposition effect of Mixed/DopedCeO,/Y,03Nano-dimensional enhanced.

Because of the mixing/doping mentioned above, nano-dimensional ferrite offers higher thermal stability, improved structural
properties, low-temperature redox functionality, oxygen storage capacity, and better magnetic properties.

Currently, sensor technology is the most influential technology having applications that grow continuously in both private and
government sectors. It could be on top as a future technology for the coming decades.

Gas sensors

In gas sensing research, for scientist, it becomes a priority to develop a reliable and high-performing gas sensor that can monitor
accurately at room temperature. In past, due to properties like low cost, easy handling, the broad range of target gases, fast
response, and longer lifetime of metal ferrite semiconductors, these are commonly used as sensing materials. But they also have
some disadvantages like lower selectivity and higher energy consumption. To overcome these disadvantages of ferrite semi-
conductors Mixed/Doped ferrite is used.

Mixed/Doped metal ferritelikeCoFe,O4/MnFe;04 have properties like large surface-to-volume ratios, more surface-active sites, and
high specific surface areas having surface reactivity very high. Because of these properties, CoFe204/MnFe;O4 are applied toward
gas sensing. The number of reactive surface sites and adsorption of oxygen species define the mechanism of gas sensors which
further increase the number of surface reactive sites. Surface conductivity is increased by oxygen vacancies and decreases with
absorbed ions, this makes the dependency on the surface conductivity of the Mixed/Doped ferrite on surface stoichiometry. At
present time there are many fields in which Gas sensing is receiving collective consideration. For example, Biomedical
applications, industrial production in hospitals, and environmental monitoring. High sensitivity, low energy consumption, rapid
lower response time, signal stability, good reproducibility, and long-term monitoring are some factors that show the great
performance of gas sensors.

Batteries

In the past time, due to environmental concern scientist does not consider rechargeable batteries worthy but presently scientists
found rechargeable batteries are good scope in energy applications. Lithium-ion batteries have long life cycles and energy density
high due to which LIBs are massively used in electric & hybrid vehicles and in the field of portable electronic devices. For future
energy storage devices, advanced electrode materials are the best option. To increase the LIBs performance, scientists developed
novel electrode material with nano Mixed/Doped ferrite. However, some Mixed/Doped nano metal ferrite anodes have electrical
conductivity or cycling performance low which can be improved by mixing them with electrolytes.

For lithium-ion batteries, Mixed/Doped metals ferrites are good alternative anode materials because of their high theoretical
specific capacity. The Mixed/Doped metal ferrite CuO-ZnO has good chemical stability, is environment friendly, non-toxic, and
has good theoretical capacity making this Mixed/Doped metal ferrite a good option in energy applications. But there are some
drawbacks of Mixed/Doped CuO-ZnO Nano-dimensional like large irreversibility, expansion, and rate limitations which restricted
its development in some fields. To control drawbacks like these we need to improve the performance of Mixed/Doped CuO-ZnO
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Nano- dimensional ferrites and nanostructure design, by controlling morphology and composite preparation are some methods
which increase the performance of Mixed/Doped CuO-ZnO based ferrites

Solar cells

In solar cells, conductive material absorbs light, and charge carriers are generated. Transmission of electricity takes place when
charge carriers are separated from a conductive material Mixed/Doped ferrite has exceptional flexible properties which make
Mixed/Doped ferrites tunning material for new-generation photovoltaics. Several Mixed/Doped ferrites are used as photo-
harvesters due to their broad bandgap energy range and high tunability. Due to exclusive properties & functionality, the
Mixed/Doped ferrite are used as transparent electrodes, light absorbers, and transport layers in photovoltaics.

The energy loss can be minimized by using p-type materials CuO&Cu20 because they have low-lying valence bands. However,
CuO and Cu20 are not appropriate for window layer materials in solar cells because they have narrow band-gap due to which light
absorption of the photoactive layer is affected. To overcome these drawbacks, we need a low-temperature solution-processable
Mixed/Doped metal ferrite and copper-chromium Mixed/Doped metal ferrite to meet expectations.

In solar cells, the Mixed/Doped metal ferrite of copper-chromium is used because they have a wide bandgap as compared to the
copper ferrite. Nano-dimensional of copper-chromium Mixed/Doped metal ferrite has a suitable energy level for hole transporting
and electron blocking. At low temperatures, to gain high power conversion efficiency in solar cells copper-chromium
Mixed/Doped metal ferrite hole transport layer is used.

Antennas

Antennas are used to convert electromagnetic radiation into electrical current in space. In past decades, rigid metals without
impurities are good conductors. Although metals were oxidized, which is the major problem to use metals in antennas. For electric
antennas, few conductive materials attain effective parameters but they also have some drawbacks like non-transparency & it’s
tough to integrate on malleable carriers. So scientists are searching for alternative source which overcomes these drawbacks and
they found that the mixed/Dopedferrite are stable enough to be used as antennas. Au/VO2 Mixed/Doped metal ferrite is an
effective material for antennas. Vanadium ferrite (VO2) has the property that it can changes into a conductor from an insulator
instantaneously. Au coupled with VO2 is a Mixed/Doped metal ferrite that behaves as a metamaterial which is efficient in
controlling electromagnetic waves.

Conclusion

In many fields like agriculture, food, medicine, energy conversion, catalysis, magnetic storage media & textile Nano-dimensional
Mixed/Doped ferrite became a remarkable component. Due to nanoarchitecture and ordered structure of Nano-dimensional of
Mixed/Doped ferrite, they became worthy to design batteries, gas sensors, solar cells, and antennas with improved properties. With
time as nanotechnology has grown up, many excellent applications of Nano-dimensional of Mixed/Doped ferrite in fields of
optical imaging, antennas, data storage, energy conversion, etc. appear. There is a huge number of advantages in many fields
because of a vast number of different Mixed/Doped ferrite & their excellent properties. Some important (gas sensors, batteries,
solar cells, and antennas) are discussed herein. The importance of nanotechnology increases rapidly in technical and scientific
fields day by day and for researchers who are working on devices with novel designs, this study could be beneficial.
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Abstract- When it comes to supplying society with reliable procedure power at a low cost, cloud
computing has a lot of promise. It allows clients with limited procedure resources to outsource their
massive compute workloads to the cloud, where they may benefit from the vast procedure power,
bandwidth, storage, and even appropriate code that will be shared in a pay-per-use way, while also
saving money. The storage of information in a cloud system operated by a third party raises severe
concerns about the confidentiality of such knowledge. General encryption systems protect knowledge
secrecy but also limiting the practicality of the storage system due to the large number of actions that
may be performed on encrypted data. The construction of an efficient, secure storage system that can
accommodate many purposes becomes problematic when the storage system is dispersed and lacks a
centralised authority. As a result of our propensity to provide a threshold proxy re-encryption theme and
merge it with a localised erasure code that has been described, a secure distributed storage system is
now being created. The distributed storage system not only allows for safe and reliable information
storage and retrieval, but it also allows a user to pass his or her own information stored on the storage
servers to another user without having to retrieve the information themselves. It is the proxy re-
encryption theme that makes the largest technological contribution in that it enables both encoding
operations over encrypted messages as well as forwarding operations over both encoded and encrypted
messages. Encryption, encoding, and forwarding are all handled by our approach, which is
comprehensive. We investigate and recommend optimal settings for the number of copies of a message
that should be delivered to storage servers, as well as the number of storage servers that should be
queried by a key server.

Index Terms- Cloud computing, encryption, re - encryption, encoding.

INTRODUCTION

On-demand network access to a shared pool of customizable computing resources is made possible by
cloud computing, which may be quickly installed with high efficiency and minimum administration
overhead. When it comes to cloud computing, one of the most significant advantages is computation
outsourcing, which means that cloud clients’ computational capability is no longer restricted by their
resource-constrained devices. Customers might benefit from almost limitless computing resources under
a pay-per-use model by outsourcing their workloads to the cloud, eliminating the need for huge capital
expenditures in the form of hardware and software purchases, as well as the associated operating
overhead. However, despite the numerous advantages, outsourcing computation to the commercial
public cloud deprives customers of direct control over the systems that consume and produce their data
during the computation, which in turn introduces new security concerns and challenges to this promising
computing model. Because of the widespread availability of high-speed networks and ubiquitous
Internet access in recent years, a wide range of services are now accessible on the Internet, allowing
consumers to access them from any location at any time. Take, for example, the email service, which is
perhaps the most widely used. Cloud computing is a concept that considers all of the resources available
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on the Internet as if they were part of a single entity, called a cloud. Users don't have to be worried about
how computation and storage are handled; they can simply consume the services provided.

Cloud computing is an example of a new technology that is swapping capacity capabilities with
autonomous expert co-ops. Cloud administrations are not well tolerated by customers due to the lack of
direct control over external information as a consequence of this loss of direct control. Considering
service stages and application programming levels for a protected cloud computing system is essential
while developing a sheltered cloud computing system. Data encryption is one of the most effective
methods of ensuring data security in cloud computing environments. Users may encrypt information that
is stored or processed in the cloud in order to prevent unauthorised access. The major point of
convergence is traditionally scrambled data at a predetermined stage, such as information encryption (or
something similar). It is necessary to implement a framework-level strategy in order to use cloud
computing. Cryptography was a very unusual area of military and administrative mystery advantages,
and it has been given security features such as information secrecy and information root authentication
to distinguish it from other fields. The relationship between the matching of keys, which is integrated
into message encryption and unscrambling computations, is determined by a fundamental disparity
between cryptographic schemes and plans. Symmetric cryptography, as well as regular cryptography,
relies on the exchange of a key between two imparting components named Alice and Bob. The basis of
symmetric cryptography, as well as lopsided cryptography, is the use of two comparable computations
for message encryption and unscrambling, which are performed in parallel. Although cryptography in
cloud computing provides the fundamental processes of encryption and decryption, it also provides a
wide range of security-related capabilities.

BLOWFISH ALGORITHM Diagram for Blowfish Algorithm:
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Blowfish is a symmetric encryption technique, which means that it utilises the same secret key to
encrypt and decode data in the same way, making it more secure. The Blowfish cryptographic algorithm
is also a block cypher, which means that it splits a message into blocks of defined length throughout
both the encryption and decryption processes. When using Blowfish, a block length of 64 bits is
required; messages that are not a multiple of eight bytes in size must be padded. Blowfish is composed
of two parts: key - expansion and data encryption (also known as data encryption). At some point during
the key expansion step, the entered key is turned into a series of subkey arrays totaling 4168 bytes in
size. There are two types of arrays: the P array, which consists of eighteen 32-bit boxes, and the S array,
which consists of four 32-bit arrays with 256 entries each. Following the initialization of the string, the
first 32 bits of the key are XOR ed with the first 32 bits of P1 (the first 32-bit box in the P-array).
Following that, the key's second 32 bits are combined with P2, and so on until all 448 or fewer key bits
have been combined with P2. Cycle over the key bits by returning to the beginning of the key until the
full P-array has been XOR ed with the key, at which point the process is completed. In order to get a 64
bit block, encrypt the all zero text using the Blowfish technique, utilising the modified P-array described
above. P1 should be replaced with the first 32 bits of output, and P2 should be replaced with the second
32 bits of output (from the 64 bit block). Use the 64-bit output as an input back into the Blowfish
encryption to generate a new 64-bit block of information. The block should be used to replace the
following values in the P array. Repeat the process for all of the values in the P-array as well as all of the
S boxes in the correct sequence.

In order to get a 64 bit block, encrypt the all zero text using the Blowfish technique, utilising the
modified P-array described above. P1 should be replaced with the first 32 bits of output, and P2 should
be replaced with the second 32 bits of output (from the 64 bit block). Use the 64-bit output as an input
back into the Blowfish encryption to generate a new 64-bit block of information. The block should be
used to replace the values in the P-array that follow it. Repeat the process for all of the values in the P-
array as well as all of the S boxes in the correct sequence.
Algorithm
Divide x into two 32-bit halves: xL. xR
Fori= lto 32:
xL = XL XOR Pi
xR = F(XL) XOR xR
Swap XL and xR
Swap XL and xR (Undo the last swap.)
xR = xR XOR P17
xLL =xLL XOR P18
Recombine xL. and xR

CONCLUSION

In this study, a number of security challenges related to cloud computing are discussed. Cloud
computing has certain disadvantages, including a lack of high levels of security and privacy. The
blowfish algorithm is used in the suggested model. We can increase the degree of security and privacy in
cloud computing by using this technique.
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Abstract- When it comes to enhancing the performance of a parallel and allocated device, load balancing is
the method of distributing the load over the majority of the processors. According to the results of the
investigation, both static and dynamic algorithms will have advantages and disadvantages over one
another. Selecting the sort of method to be used may be entirely dependent on the type of parallel
programmes to be resolved. In this research, the primary goal is to provide insight into the behaviour of
several current algorithms in order to aid in the construction of new algorithms in the near future. Load
balancing refers to the process of effectively distributing incoming community visitors over a group of
backend servers, which may also be referred to as a server farm or a server pool in certain cases. Websites
that receive a large number of requests from customers or customers must be capable of serving thousands
or thousands, if no longer thousands or thousands, of requests concurrently and returning the most effective
textual content, photographs, video, or application statistics, all in a quick and dependable manner. Modern
computing best practise often necessitates the addition of more servers in order to cost-effectively expand to
accommodate the high amount of data.

Keywords: load balance, algorithms, round robin algorithms.

I. Introduction

Parallel and dispersed systems are comprised of several processors that run parallel applications in
parallel. The workload of a processor is defined as the amount of processing time required to complete all of
the tasks allocated to that processor. A machine of distributed computer systems, consisting of tens or
hundreds of computers connected by means of high-speed networks, offers several benefits over a machine
consisting of the same number of standalone computers. One of the primary advantages of a distributed
device is that it allows for resource sharing, which results in higher performance and dependability than any
other conventional computer operating in the same environment. Load sharing conflicts occur in order to
protect processors from entering the unshared state while they are idle while processes compete for carrier
on a separate processor. Similarly, load balancing does the same thing, but it goes one step further by trying
to equalise the masses over all processors, rather than just one or two. The purpose of load balancing is to
ensure that each processor in the device does about the same amount of work at any given point in time.

I1. Literature Survey

A set of principles for load balancing was developed by the iaas carrier, Zhenzhong Zhang Limin
Xiao, as part of its load balancing methodology. A set of strategies was presented by the researchers, which
first forecasted load and then estimated the beneficial resource requirements of digital machines. Their help
requirement forecasting version is used to provide a scalable framework for load balancing. In experiments,
it was shown that this approach can accurately predict the resource needs of virtual machines and that it can
be used in a load balancing framework. Parameters such as CPU usage and memory consumption are taken
into consideration. However, there are no longer any trials available, therefore one may have reached their
limit on other parameters.

an environmentally friendly strategy to address the load on servers by taking into account every
availability of virtual machines for a particular request and uniform load sharing some of the VMs for the
amount of requests serviced by y.wang and r.morris et al It is possible to distribute the load across a number
of virtual computers.

Branko Radojevic and Mario agar provided an evaluation of the issues that were discovered in the
available load balancing methods, as well as a new set of rules. The current set of rules interacts with one
another.

In order to be able to steer load balancing choices or reactively swap preference in coping with
critical scenarios, several components of our laptop must sacrifice user experience. imperative Preference
for Load Balancing Clever Load Balancing and Diagnostics Module (or CLBDM for short) interacts
(monitors) with all components of our laptop system, including load balancers and alerting servers.
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Afterwards, principally on the basis of the acquired information and internal calculation, CLBDM will make
forwarding decisions at the load balancer level.

111 . Cloud computing

computing in the cloud Due to this technological advancement, the value of processing, software web
hosting, content storage, and transportation has been drastically reduced. Cloud computing is a practical
method to reap the benefits of direct price reductions, and it has the potential to transform a data middle
from a capital-intensive setup to a variable-priced environment.

Cloud computing services
SaaS (software as a service)

This type of public cloud computing delivers applications over the net through the browser. The
maximum popular SaaS programs for enterprise can be observed in Google’s G Suite and Microsoft’s office
365; amongst employer applications, income force leads the percent.

laaS (infrastructure as a service)

At a simple degree, 1aaS public cloud vendors provide garage and compute offerings on a pay-
according to-use basis. but the complete array of offerings offered with the aid of all primary public cloud
vendors is awesome: relatively scalable databases, digital non-public networks, big records analytics,
developer equipment, system studying, utility monitoring, and so on.

PaaS (platform as a service)

A platform permitting clients to increase, run, and manipulate packages with out the complexity of
constructing and retaining the infrastructure typically associated PaaS presents a homogeneous computing
platform in which users can run their applications.

FaaS (functions as a service)

They upload narrowly practical chunks of code and configure them to be triggered by a certain event,
rather than fiddling with virtual servers, packing containers, and alerting runtimes, as they would do with
other technologies (e.g. a form submission or uploaded report). With AWS Lambda, Azure capabilities,
Google Cloud features, and IBM Open Whisk, all four of the major cloud providers provide FaaS at the
peak of laaS performance. A distinct advantage of FaaS apps is that they use no laaS resources until an
event happens, hence lowering pay-per-use costs.
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Fig 1.SaaS services.
IV. Load balance algorithm
Load balancing permits establishments to control software or workload needs by allocating assets
amongst a couple of computer systems, networks or servers.

round Robin — Requests are disbursed throughout the institution of servers sequentially.

Least Connections — a new request is dispatched to the server with the fewest modern connections to clients.
IP Hash — The IP deal with of the client is used to determine which server the request Load gets balancing
goals to optimize resource use.

Network Model
We have considered nicely related disbursed computing network N with n quantity of nodes. The
community can be represented as N = (c, s), in which c is the range of customer nodes and s is the range of



71 JOURNAL OF THE ASIATIC SOCIETY OF MUMBAI, ISSN: 0972-0766, Vol. XCV, No.8, 2022

server nodes. Alongside these elements we've few software program components running very near with
those customers and servers beneath the leadership of state of affairs-primarily based Load Balancer.

Fig 2. System Model of Situation Based Load Balancer

V. Need of load balancing in laaS service

laaS (Infrastructure as a service) is a model in which infrastructure or physical hardware is offered to
customers, who are then responsible for installing operating systems and other critical applications in
accordance with their intended use. laaS cloud services are often provided to customers in the form of
virtual machines (VMs), such as those provided by Amazon EC2. Customers may use an laaS cloud to view
virtual machines (VMs) on-demand to install and run their packages. Customers can also supply services to
their clients in order to be of assistance to them in their business. So, in order to overcome this problem, a
consensus management model is designed that takes into account VMM features that differ from datacenter
to datacenter.

Algorithm for load balancing depending on situation

In an average circumstance, the server will not accept delivery of the package containing its maximum
permissible weight. This is completed just to ensure that the servers do not get overwhelmed at any moment
throughout the day. The available servers may be loaded to their maximum tolerated capacity during the
time of a failure of a few servers, ensuring that the overall device's performance is not adversely affected.
(This is referred to as fault tolerance.)

Variable: customer job, Server, Load Balancing algorithms: spherical Robin (RR), First Come First Served
(FCFS), Optimized Weight (OW), destiny Algorithms (FAS).

Input
1.situation based totally load balancer
2. record load controller
3. server procedure reporter
4. report research
5. thinker

Process
if (client job)
set client to”genuine”
else
set client to “false”
end if
even as(purchaser) do
for (each customer) do
FLC hundreds the process into SLB
SPR masses the n(consumer) and n(server), processing energy of each purchaser into
SLB end for
for (every clock ¢ program language period)
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if (client)
SLB wakes up th
Th decides the first class LB for this clock ¢ program language
period FL sets every client job as “equipped”

EW units every patron activity to “in development” whilst servicing
SLB invokes the determined LB set of rules

end if
end for
end while
set of rules for philosopher module

Input
1. Variety of clients jobs
2. Number of to be had servers
3. Processing power of every available server i

Output
The name
If (quantity of available servers =1)
Go back FCFS

Else if (range of to be had servers >1 and processing electricity of all servers are
identical) Go back spherical robin

Load balance between cluster
load distribution pastime is initiated via the cluster server and proceeds with following actions:

After each T! ‘C’ exams the burden matrix to locate any choppy load circumstance then attempt balancing
paintings among all to be had internet servers. ‘C’ additionally exams for useless machine if any individual
and in Case one such system is located then dead device jobs are dispensed amongst operating machines

Load Balancing with in clusters
load distribution hobby is initiated through the Server Controller ‘S’ and proceeds with the
subsequent actions:

After each T! ‘S’ exams Load matrix to become aware of any choppy paintings scenario, guarantees that
load receiving cluster is capable of technique to the activity the respective jobs and then balances the task
allocations among clusters. In each the cases, statistics is updated inside the Load Matrix of Cluster and
Server Controller.

Performance factor affected load balancing
The performance of our load balancer model is tested using the man or woman load balancing methods, as
well as FCFS, spherical Robin, and Optimized Weighting algorithms, among other things (our thinker).

Setup for our modest implementation in a simulation environment. We have prepared ten client papers to be
sent at the end of each ten-minute ¢ programming language session.

First Come, First Served (FCFS) algorithm

The First Come, First Served method [99] is a fairly simple implementation since it uses an unmarried run-
queue that includes the strategies in the order in which they arrive at the destination. It is non-preventive in
nature, since it does not take the system out of the CPU until it reaches its pinnacle of performance. The
most significant advantages of this set of rules are their flexibility and adaptability.

Because of the simplicity of the implementation and the fact that no operation desires to be switched
between the CPU and the prepared queue, they may preserve the CPU until they are finished as soon as they
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get the CPU. If we have a mixture of prolonged and brief methods, the shorter methods may be forced to run
on a limited amount of CPU for an extended period of time.

Round Robin Algorithm

The round robin set of rules [100] is used specifically for scheduling the procedures to be executed on the
computer's CPU. Since a result, it is especially suited for preemptive tactics, as the algorithm distributes
CPU time to a large number of ways by switching processes between the CPU and the ready queue at
various points during each time quantam. Strategy execution is delegated to a runqueue with a round queue
statistics structure, with the newly incoming processes being placed at the end of the queue. The strategies
cannot take priority in this situation.

Weight Algorithm with Improved Performance:

Optimized Weight is a dynamic load balancing method that uses a weighted average. This works really well
with servers that have a lot of computing power. There may be a period of time when just a few servers are
unavailable, and the ones that are online have a lot of computing power.

1600
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Load Balancing Algorithms
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seconds)

Fig 3. Weight algorithm.

Weight algorithm
Weight algorithm types Total processing time
Thinker 600
FCFS 1400
Round robin 800

VI . Conclusion

This evaluation demonstrates that static load balancing algorithms are more reliable when compared
to dynamic, and that static algorithms are also easier to predict than dynamic algorithms. At the same time,
dynamic distributed algorithms are consistently rated higher than static algorithms in comparison to static
algorithms. One of the most challenging aspects of cloud computing is load balancing, since overloading a
device may result in poor overall performance, which can ultimately lead to the failure of the system. As a
result, an efficient load balancing set of rules is normally required for the green usage of assets in most
cases. The heavy utilization of websites is regularly out of stability, resulting in the low-performance
sources being overloaded with more than one request and offerings emerge as down which creates irritation
for stop person. The server load balancing is the solution to reap the excessive availability and high overall
performance of websites. F5 content switch is a server load balancer that supports emerging programs and
used to assess the reliability and performance operation of layer7 traffic. Load balancing solution the use of
F5 content material transfer presents the high scalability for dispensing the HTTP requests amongst servers,
the server nodes in a load balancing pool may be extended with the need of enterprise necessities.
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HIRINH Ad: JAUS USd & WANIGR 9 & g a1l ¥, AR gRo uRaRr # UeT gul
HIRIRTH BT FIUH 30 Uqep Tid H BT il 3R Tgi IR I URMNS &M g1 35 1956 H a5
T AT RIe T U Bt 1957 B I 31t T o) ufaaifirar wdien § 96 IR I%d gU IS AT WRA &
FHRU I T8 AHY B & 3R Y0 & THwiRG Rud 08 Saaude dakedt (E.R.D.L) §
SFIHYUM TEH HI b B ol GO H o & d1g IR-4R SIRM 1 gobra Il o
TSI Tfafaferdt &t 3R gal gﬁwwwﬁlmmﬁgﬂaﬂ?ﬁa&ﬁwmﬁ
Jiedl B! BIeH qrraa g faas sd &1 gied! &1 gV R < | ASRIM & SFIad Siiid & Th
FHHART A o1 39 Foig &1 faRly foran @t I Fdifaa o= faar | so Igaifial & O a1 &
Fa9E HIRINTY A 39 Fdfad FHARI S Aae Bt aul T &1 G™ed 96 o T4 §ig § amed
I HHARI BT e Tg B foam 3R SidsHR d g siidt el &1 Yiear 98Td &R <t | 39 9Hg db
FHIRIRTA SfASH alfedl & JHE T 31 b A 3R STaex SASH B D! BT LI & for T
PRI & AR I A b Sfcarct Ao TR & IR RIgdl & oIS gl 3fdd: 1964
I8 A BIS

Ab<] Y IATUA ¢ & §1G BRI A HERTY Rufeeior Urel quT SiaeR sidgar gRI RAIfUd «
g TR IANIRCr” & ot S 1 L& R fear| dfoe dR-8R 1966 T AR 1978 T Ut
& faue &1 RIaRiar SIRY T T 71 W3 914 D1 =M T SRR = Sgfrd Sifa/ Sieifd &
ifafad 3 <) Sifodt 9 rei=ie a1 & HHATRAT oI AH( BAMCEF) Shds U8 AN
SRS BeIRA I RITHAT Bl 6 [GTSR 1976 DI HI™RM A SEAH afdd MWT JAS BT
RIS SR A (bl | SRTH ATHISS a1 & RIeTh T HR- & ol quT STfd fagi- a
TSR I FHIST bl RITIT & foll HIR-IRM 7 1981 H “gferd NV TS o IfHfa (D.S.-4) T
Tgt Tt afcep g B! “Ffawe TrTse! 1 fear & off THHiR HiiRm 7 “gfeve Rad Jer~
AT Y13 Ht SR 3 ol I 1981 & §E “dgoi YIS AHD U URADT FHbrel! ot gadt
3R 3T ufAdT “emtivie sfear off R, for IS4 el &1 T U §Ha1| S 999 14 30
1984 DI IGIH dgoi THIS UIeT T3 | S1.UH-4 HT goi JHTS! gref # faerd o faar | w=iRm Had
€ 1973 T ITHIE ATH BT SNl Ao de g&f 3o+ T YT I JNATE Sgoid JHIS UIef & &9
H ol g o

TGO B STYRTT:

Sgol Wea BT oY U YANT 19 Vclea! H HERIY H “TIARNYD A D RITUD
e Bol 7 g w0 4 7 Td fUas! snfadl & 8/ & & U § foar | S-iR™ & faaR § dgo73sa
H1 Ure] Rfe & U T TN HA BT AU, 31T 1 §81 §s Slfadl &l Thdl & &0 H HRY BT
7|« 3RY H I51H 44 Sl &1 SN T oik a1g | 3¢ gferd Tsa I Jaifid fan| 9§ Wsq
foaft oy faRiy &1 &1 81 98 Wsg Mad g5 & faari ¥ forar mar g1 I “ago fRdm, g
R H1 ART AT UT| 9goi eg off T8 &1 SAURUT ¥ U T 4a ¥U § J&fd Uy g fob a8
IS TR R AU 51 8T 81 Igo ol Weal 9 IR o U ST goN ¢ | 9g &1 31 § 9gd aal
dTaTe o1 &1 3 § ST a1 HTaTd! are|
FgoIT THIT GIcT FT 3>
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YRA § RIfd T8 R @1 wiféat 7 el & gl # ¢ R 3 o Ryl # Tam § 15
Efera a9 &1 @ 99 gt YT T e g1 U A T § fob S Qe di 3ot urdf
I QT Al 3 31U FHeuTur & foTE Td &1 o o 9 foddt R R 7 3%, Tfifem 14 ofia
1984 1 feell & Sgoi FHIS UTCT ST 718 39 §1G 22 23 T 24 S I UIST 1 Ugell AP FHie
T fpel & e ard AeH H gl

IO QU U SR arad ART I § 2

IgoH THS SYfd S /A |, o s ol 9 Sieuiedd 9qerd & anll o &1 3
3 UTfETT Pt o H SUT 3TAAT SHTHT 8 i Tg Aol HH IS D g1 S I8 Hal
ST T g uret « vd AmIiore e &1 T & dl I Yuia: IEid SR SRIRY 99 ¢ o
TIYT DI SR a8 Had THIS & AN B} UTBIRID ST & | 3TN Sgoi JHTSl B Ugdl ST Ja
31f¥iep T Pl 3T B R 89 Sy Shfa/senta a1 sgd & &5 & sRer a1 snfeart +ft wed
S ITgoF TS & TR 3T 37 e vl & forg 39 uredf o) oiexd surel g1 94 o U8 § f S &
WRBR 1 AN I AT & P oIl TR el § 91d 3¢ HI=dl Tal Helt ot ISR e &1 ot wara
& a1 1Y il Unftiep SreRiRe® @il & fory uref @t Wed SReRd © iifp 3! W A
gfafe Sgd o X1 8 | Iy Sifa/smsa d o fUss aif dat He-d dra St e graq
gURa a1 it off UTST 139 WR dedl a8 Tl & T1ed ¥ IR fadl Siidl| &= &t U TS S
Gferd B b PRUI G H AP UTeh o Aqed o fog JeTifcieh RIF IUeisy UT| g hael qil 8l Tl
YT OTd Bl ASTlTceh Gof AP TR TR &ferdl BT g DY 1942 H ST PRE B, 1957 H
Rufere urdf eife $fEam, 1970 o afera YR urdf fafia Ieifae ga aferdt & Aga vd wya o
IR | IR aferd! Dl SO/ 3R 31 g fdd B! W oI oot S1a1 aifd o o= ifad [iord o
TE! Ugd b | TR 14 U 1984 P Igoi- GHIST U] 1 3¢ g1 foraq gferdl & g ToteT - |
dIg THY & UYTd 1996 H Sgoli- YT UIS! &ferdl 1 AP UIel s1 SR AIHaHT A1d 1999 H T84
XA HA Tl B 4.16% A U FRb B 3R ot & are R fRufe vred & |

YR H dgo HS § S0 T8Ie Sifdsl $od, AR %, SAUfd Mgelt TeRIS, URIR
ARG, TTET 1S SAS®R 3R HIIER BRI Sit ! Wd & Jalad dbg AR I5d H T WBR
T ATed o A & 9aft it 1 el % &% uge & fom fsit Nguma & ol S &1 it
forer 3R Agard} urfiéat ot TR RY Bt ave forxdt off arf bt Iher A1 8 Sufd Tt Y ot sg= & guH
R A MR fSH® TeT SRexd § 3¢ WIHehdl & YR WR 3w e =gyl gt 3
TRTYSH! &1 W YU &1 § 38 T B o foIE UTe] aa-ias © | 14 30T 1984 BT HRATT o1 &
TP U &d BT 3cd g1 o) Igo THIS U1 gl ol § 1989 & AIhaHT H ga Td gt faum=t
DI AT IR & YR TR AT AT A T4 Gl DI &A1 & &b FY B T1dl U Bi aul 1996
& BT G H U dic) Td RIFT & YR WR g1 AN A 39 &l D AT AsHIcld &l B
w0 W dT YaH &1 [U1eT Bt RITGAT 6 20 T & UYTd 3ufd degd deayT gAmd 2004 H ardf 3
3O AT TN O SR $Rd gU HURT AMATG - Fgl [ g0 HU gl Hl § JbH Hd &
ST TS T UIST = AT DV U SIRY o] [Tl ATl TR $© A gAR SRIGAIS] B TERIG
HRd ¢ SfoTT Ugel! IR AT TNy S} foram a1 B | 98 Hare miidal &t akg 8% g § aIgan
Tt 311 H8T fh I A T IR U= H §t BRI A S Ficat SIS 1 & 6! Bl agoi THTS
Ol dg 9 Al B AN AT I8t 8| Sgoi JHTS UIe! & akg S9! 9o o ft &5 A
3T g | §Tep! TIfeal & UM U &I R Sgoi TS Uef & 9w U § &8 Aderarst &l 95
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FeoaT Ta! fG@IT 7Y, 1 & J1al &1 SR H T8 Sfch R A9ONTA H TH JTal o § AR I8 ©
JREUT| STET SREIVN T} § 8T SR&IUN 3 W 3(RE(U &b 3R TS Bl Bl Sleg GRT B Bl | Sgo
TS U1 I8 arel SRl § fob ofe uref & g1l H g 3R Iy ot I Sl fhR faRw st
TATHR HREUT F SR HIC Pl Tgd STeg T [T ST | T1 81 f517 & & R0 ) a1 -1e1 8
get Yt 3MRefur &1 usy fovam Seem Siufd =araTerdst, IsaaHT, faumayr, #uiue, Ao & 7 off
S{REUT 1] b S|

IO U UTel BT q8:

X & g ud onfdie uftad am srufd TR SRTes) &1 gR HRAT Sgoi GHTSl urel &1
T A& & Tord oifes Tl o1 HReR dTslt Bl gTiet o o1 vieet =78 foparm o bl ©1 UTEY b
39 A& & IR T SR AZAIC! UIiedl 9u Yedl § Hid 3 Je UeT 8l 9ol § [ UaT 8l o ¥
T Sgoi QAT & g1l & 37 ST SHieIT Hare! urfeai ggor SHTel ! =1 G-, TadT , Fo=udl
&1 Rt a1 Rl €1 afdT 39 SR H Sgoid JHIST U1l 1 {1 ¢ o I8 Iq qrHTfoie gRad—
& o1 THT 76T 8 TohdT § 3R WIS URac= g fomT TaTS] & 31fies uRadH srfd R sRmard)
DI R 1 fa1 ST Yohdl § 19gS JHIST UTef BT e aferd! ! Sl 381 Ud WA Pt 4RO TR
MR 81 SUDT Agd 39 deb R 99 odl & b Uil oY T U ST gferdl & fore sareT

HE@YUi 5|

g779 fa& agoi-1 HHTS Uil 3t Ugdr:
e gisT g1t A=

U AR $1 U B 6 g1t Sgor wHTet uret &1 g1a fuvg & ot 1 A= SH1ard! &1 Ucliep
g1 e ST S &7 Udlieh § ST 86 UeH &Rl & fob SIHE | Bl UhR &1 gogd, -
o, -t R 3 UHR Bt SR Tl 8, Pad ifd 1 T R TR T et § 39y
SO TS UTeT A B ke eRel 0 i GHIT Ta ifd arefl aTaraRul S&T 1gd § [
3R 3nfier RIS AT TRl @ S 32 9 I G & fod H 8 T8t Graes agoi FHS e 3 3o
14 Foreg g1t S8 o1 W7 itan X |

SRY H 1998 TP ST B gIRATONM H YfHDT:

HIRT T 14 30 1984 B! Fgo AN UISf BT TS fbar U7 (RRTsR 1984 H 3madl
AIHIHT & AT §U Y HIRIRM = gRATN § Urel & TR § TR & o 2 TamRh we ot 59 95
uref Y & <ot I1 PTG &b U H DIS AR el fBrelt ot s9fere urdf @ ag g siamn §
féelia & w0 & T gt urdf 7 iaren QRigrd e T sgor FAN T & T Joeiie = ot
3 HHR ATRI H1 0T TARM F1T1 39 FHAR AR A el & &0 § g1 &t faarRyRT a&di
3R I FT 9¢ IR UTR HaT| SfaTer AHTHT & F 3FF FHR AFRI 7 6311 Hd U fu|
51 R Bt IAeFifa o Tgo ST Urdf & IeT B BT F Ybd fau | Uref A gIRT IWEaR
o AHIHT & T T fran ggt ¥ olld w2y A Fdea & &u § urdf &1 fearyrT dea 3gal
DI TH AT Y AT HRAMAT 3R 39 G T UGl IR TTHT 4000 T U fbT | IgoT TSt uref
3 gfearon & IeFifd # 1985 & §18 Wfed dR W Aithd arTeH fear| g8 +ft Wy g f sa sq urdf &
ST eRUT Bt Ufghar H 37O STe Holgd HR- &1 Yo3Td B ol |

giearon deayT gHTa 1989
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fAafa7 | 3&flear | gagrarsi | st 7w | HaerT Erig FgoIT
&7 e | gal | Pt glowa gara it | aarer gt
K2/ P! greT gq
gfazia
/e ST PR | 8,99,299 5,81,089 64.6% 45,389 8.0%
TIRT
e ToT 9,44,629 6,04,350 64.0% 14,609 2.5%
wileigic | g | 11,31,257 7,10,487 62.8% 6,723 1.0%
Bar S EICE 9,12,985 5,83,150 63.9% 3,074 0.5%
BT Tl | 9,46,620 6,06,237 64.0% 7,631 1.3%
P &vaT s | 9.15,880 6,15,902 67.3% 8,912 1.5%
Rear TG | 9,76,500 6,21,055 63.6% 8,638 1.4%
DT fod e | 9,08794 6,19,262 68.1% 1,098 0.3%
T 7% PR | 9,43,188 6,15,411 65.3% 2,190 0.4%

TdeR 1989 H AT & Adl ApaHT & I H 12 ISP qdl - [oxd fordm auT oa
96,36,688 AT P =1 Adeld gat § gof & S F 62,07,111 A 3 7 fou auT 64.4 %
QG g3MTI 39 g1d H dgol SISl UTe! 3 §1aT0N &1 10 HepaHT it | 4 A1 el IR 3o Jersft
WS fru| U8 gATa urdl A W9 S oH WR ST 3R 1984 & HHIad | ISl ol YHTT BT IS IS7|
Uref 3 1984 H Had 2 TN TS T & 6P 1989 F 9 WM W 30 Ta=h TS vl g=f 59
g ¥ +ft a1t o1 gRamn & &sfig ea & 9 5 T Tl W A safere gikaron § urdf = g9
fdeia & Tu A € @e1 Ul &1 g1a fawg uref Sufiear! &1 sidfed &t fasan man o1 187 $UR
AR A 1989 & IATd H P 45389 Hd U T 3R 1984 & TebTaal SgoT- JHTST UTeT Bl Udh Holgd
SYR e foar| RaErt ¥ g WRicee 3 RaAR[u, ORI S, Hd 9 A5 ard
Foaa ¥ gray Rig, R 9 IR W, Agas ¥ fSa Rig a1 S-iud 9 a9 $AR & deq §
AR 137 Fdc SHIGaR! A Urel &1 faaRYRT 3534 Ud &3 &1 YR YR 61| 37 IHfGaR! &
99164 T Td WKl §T TUT Hd a8 Hal BT 1.6% BRI gl | T = Ugel 9R 9 THpaHT &1 I S0+t
UgaH 9 8 S1adrel g1Rd @1 | 39 UDR 1984 T 1989 & TG DI qA-THD HEIT B & SATUR
W Ut 7 G & U § gRAmn § 3+ UuTd &3 ST AT oiF QTS [awR fosar od 1984 &
A9 & GHIad J 7d Ufaxrd & H ISTa S 3R a1l IR URd H 2.35 % T T &R & G DI 331
REIBRICEIRCACICICERIE]

AT AHTHT 1T 1991:
30T 1991 P T AT MY I U= & GRT 109 AIBTHT & TG B! G0N i 718 | 39 19
o gRamn ¥ $d 97,25,897 HAGIATS T =19 Taaral Yol 8 gof o 3 ford & 64,03,796 AAGIAS] A
Td ST 3R 65.8 % HAGH g1l 39 TG H & 16 JIoHiad gar = fwn feran gma & gere:
BT, HISTUT, ST gd, iUl T3ee THe IR U IoHifae od Hed # 3 39% sifafked
Sgor TS el Fdelta @ graxff urdf & = u & ymt o 3t ot | ago qurS urdf &1 ARt U

ST U AT 9Tl OR HigR it g wR |

15 T TS 85 TR T8 I T8l Iem |
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St S WRPRY 8, T@ THA gARI B |

1991 & 10 ot AGIHT & TG H Igoi GHIS UIST = GRATON I BT 10 ApaHT Hieh § § dadd Th
Wi SiaTar YRIEGT W Ul UG A8l 3 $HR ARRI I U UARN S91:11 39 gA1d § Jgod
TS O1et A ot & A1y Pig TEae= gl fhar Sifug Sl 30H GH R g9 aeT| 39 §R dgo
Tt T 7 &g urdf & U # g1 ge fog W gATa @eT 3R S HHR ARRIA 1,11,353 dlC
BIRa foru 31ufd 17.59% Ta SR SR YT R UT foaT| SIgoi qaTsT uref 3 1984 & gohEd
TR 30 T, 1989 & HbTEd 3 AT 31 Hd UT fohT | 39 UHR el S ¥ebdl g fb 1991 & FAG
# Sgor AN U1l &1 THIE FiYd U I 91 81 ST St 10 df AimaT g9 J gRaron wewr §
AT 9gd ¢ TS | 31d UTSf = STl &1 Ufehan B 3ot STt 1 SR 31fie Astgd & feraniio
& AHaUT 1a T ST A=Md BT A 9 RIFT W [T SR dHRob 37.2% Td U fby qur
BIRATOT faer Urel A T RITF W a9 8TRIA B3 5.3% T Wi T

AT AHTUT 1T 1996:

S-S 1996 & 39 AT H §IRATON H 26 oD Gal - fow for o $ot Adardnsi &t d=
1,11,52,856 dt fored & 78,60,863 AdGIAIsH = dic STd 3R HdaH UfdRId 70.5% Y8T| Sgoi JAS
Ut 3 gRamn &t 10 el & F 6 Tiel W 39 TR W [T | Sarar ¥ 3T $HR AFRI, HesiTe 4
g J1ed, Tiierele 3 fRIGIRE HA1d ¥ YgdR R, $oas 9 Rig I 3R ffuR ¥ guca Rig &
Sgo Tl TSl 3 U1 SFHiGaR §1T| TIeT = I8 gA1d 3l 30+ GH TR ST SUHT [dha! 3=
Ol & 1Y DI TG TSSE ol UT| ST AHaHT &F 9 U1t TARM 3T $HAR ARI = =7 &1
DI UET FATAD 20.6% Hd WK fhT ,GER -6k TR He %116 4 X9 ITad H 17.2% Hd gid [hT TR
AR R WIS F RIGTRRIU 7 6.9% Ad U fhT e Fer IR TR Rig 3 B ¥ 6.9% Fd U
fpT, gied RIM W $o&a 1 Rig 70 A 6.6% Td UK fhT adl ©6 RIM R fodR ¥ g&ad A 5.0% Td
1w fbu|

®17 | [Aafa7 | 3Ffieaw | Fagrarsi | i 7T\ #Aderd | g9 | dguq
&7 PraEr | gdl  #1| glawid | GHIT AT
Kice2/g aref et @t
g HT
IGLIG o
3 Y I/d 347 PHHV | 10,98767 | 8,24928 | 75.0% 1,64,288 | 20.6%
TIRT
3 Teqllg | vgdlqd | 12,37,989 | 8,19,455 | 66.2% 136,475 | 17.2%
4 wYIcTgia | BrgaRmgor | 13,94,387 | 8,44,984 60.6% 56,733 6.9%
4 BT vgaN g | 11,49,141 | 8,29,916 72.2% 55,484 6.9%
4 FoeT g o 11,00,534 |8,29,029 | 75.3% 52,670 6.6%
5 g Jaeq 10,30,467 | 7,46,249 | 72.4% 36,308 5.0%

IR IR0 T WY B & 1996 & TANemaHT IAT & gRAT0N & ggo JHS UTef & IHiigar
3 PHR AR A 3faTel # dRRT ”IMH, I A1ed 3 Heale & derT ®IF, e TR 3 Bieene 3
YT R, YR g 7 BT | AT W, Rig 0 3 $oaa ¥ 9y ™I 9 g@ed + RAR § ufear
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R U [T | 39 UHR IR0 T FgoiH GHTST U1 & ST IAhRUT Sgdl aal 7T 11984 B UET
1996 T Uref F 10 et & F 6 diel IR 30 ufaffer @S fry 3R uref &1 SR aaR Sedr T 3R
g TRITTA 81 T3 3R uref o1 &sftg urdf & &= u o ot 7t o g1 1S |

AT AHTUT T 1998:
AHUT AeATa g & gRATON H0 AHIUT Hieh W Tgoi FHIS Ul = galasl uref &
Aretex gTa @S &1 UM 5T U HaTgaral 9iia &I Aaeid od §¢ Sgoi- SHTe urel guet
FHRIRY 9 gd gt 3 UeT=1 dierar A &gl fos diet &1 araid 81 T 81 Sgor ams urdf
3T, TR TG BRIGIEE J g AT SR 1! Wiel TR galeT A agiit| ot dierar 3 &gl &
TRt Satena A Wgad gAE M 15 SHaR) ¥ Agdd B FardT S| ekt Sdterd A agor
TS Tl & o ISR, A USRI, SR U SR ToRTd # S Iamr| 9go Jars aref 3
ST ¥ 3HF FHR ATRI BRIGIEE ¥ YHAR HSHI, %16 I SfeIRdaId Xg a1Gd &I ure] &l Yari
T JSh Al I R A Jgdd o aILR] adlard, fHaF! ¥ 35T e, HEad I B a1
ROR q Wi wRarar R § QRid geRr Qv I fHe Srer o garsht aftg fear mw
g & ago e T & Sed §U SHIUR &I ¢dd gu 8RN & d 13t SrTad aiest a9ur §
M BT TN 3R Ig UIc] Bl ARy IUTeHE ST 7| AcheHT He 1Aty g1 § Sgor wHTel el
! HIEATS! BT GIAT DR gU 3T AR AFRI - Hgl fob AN dgoi FHIS UIc| bl Glig HH il g |
S TS UTeT % ST gER) UIiedi @it 3 die § o J S @ § N 39 JuaRT H O Re
Scdld I dled &1 dgoi THS Uref 3 iUy el R SRIEeRul, YPRR & 3RIT TId §U
USTATA D1 AT DHRd gU Bl [ 361 Glord TS ol gl I & TH 1 -Ud T 91- ot § §fc
PR e ST DI DI DI § <ifch THT BHRA B ! Goll U] Bl [USd gA1d J [ g1 ¢ |

BRI &1 10 § 9 5 il R gAla] d S9UT Hoofl SHA T Hhdl ol dol HIUY &l 3 qUT
HTSTUT 9§ BAUT T3S i 2 Wic Al | Tgoi JaTsT el UM 3T $HR AFRI 5 $d 273772 Id
T fT AT 36.9% T BTRIA B Ugdll SR Siid Bl 16 9T | Sgoi JHIS UIe| Bl gala urei &
wnnﬁggﬂaﬁwmm%mﬁﬁmﬂaﬁﬂwﬂ%%aﬁvwﬁﬁwm
Tolgd 81 718 8

®17 | [Aafa7 | 3Hfiearw | Facrarsd | 1 T #Aderd | g9 | dguq
a7 PIEE | #dl P Wawd | @ES | @4
Kocc2ig aref gt @1
/R
giazra
3 3fqreT 3ET FHR| 1092422 [ 748313 | 685% 2,73,792 | 37.0%
TRT
3 gl | vgdled | 12,25797 |8,03,923 | 65.6% 1,88,351 | 23.8%
3 Bgrgie | g 13,90,542 [9,13,821 | 65.7% 1,18,009 | 13.1%
VST

BIRATON 139t ABIUT b T3 & T FAT SN A SATTH GeATa Y g1 & 1w 1999 & g1
DI DT Bt T3 TGN g1 T fo Hae e UraU™ & AR T3 AhaHT BT T34 21 3HacaR db
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o foran ST B e Siaid 1 e ) 9t g B d & i 23 fe wTe S 3 g=nfid
I BRIHH P TN B | GNRIT T HIFH & TR ATUMAT 6 3HagsR Bl gl 3R gA1d
Uik 10 SagaR dP YUl HR dl ST 1999 & GRATON AHAHT FAG § Fgor THIS Uret = G-
R R TG AST SETET, HRAT T HesdTe adl SUd! FganT ure! giearon faem uref 3 &l Rl R
BRiGraTg g [t I g dSTl S A 10 RIFl TR HISUT 9 34l T3 A Ui I IR g9
oSl, WdTE o St (), o T W (@) A T RIM W gA1d del, 9971 4 7 RIF R IA1d 71| I8 Hidd
¢ T T A yoriifas il 8§ urdf TadyE aea fordm | ST 3 $d diF RIFT TR AT aga
136303 Hd 31T 1.96% Ad U fpT dfp1 3T Tep +t Tie IR ooy 78t s 19--ra T udiu e,
AESTTG U Y ATad DI STHMT STed ol 715 Sididh SIaTel I 3R FHAR ANRI A 12.08% A BRI [y
o) ggarh urel gfkamn faem urdf 3 & wiHl wiemEre 3R gt & g9 T8 3R gR TS|
Igo T Urel &1 ART «faaed aR1e] SR dedR $9] WRE S[d0 afordl S W7 T 11999 &

AP I | DU Pl 33.6%, HTSIUT I 12.08% 31T DI 2.6% Hd U gU | 3faTel Hie TR S9qUT &
TRIRAT YR 3 $HR ARRI A 19 TS, BIIY ¥ Hada AT A, e HIodT J Id- drd
FHeRAT A AT aST 3R Bl IR ST A 3l & 9T I G a1 U1 3R urel gt e
FAR ARI faorg T8 A Qfd 39 IR U1t 3ol I1d S et AT 39 Hic Pl SRR 38 & o8 3
FHAR 7 R DI DI | TGO THIS UIe] TR SH HHAR AFRI A Hel fb 9 7 < HIST 1 Tl
I UgdT g3 ST TR © 3R AT 81 B Bl SHIAT §31 37 b ¢ | T8 Had & P 3T T dgoH
A &1 3 § 14711 BT AiTeIiRie TUT B P YF §d1d gY ARI Had & 1o dierdl = | df
fhT, HOIgR &1 §1d d & oo SifaH T T WG HI AT R MG E | S84 Hal [ s
AT A1 H Tl &dl d 9T o did & 10t THSII b §1G ST $I dIc 8 il ST 9§ didbad
DI RIFTART 81 741 At Sdiaie DTl &1 die s ST hI e el | 5T R H ST 61 7% aie
% B BT a1d1 HRd §U ANRI A H8T foh Tgoi JHTST UTef bl Hrichd! SRR § d dierel & g
Fad feperdfal 3 € S B 980 TER TR & UTd it Sgor I Urcf &1 3faTell g1d &7 I 8R
ot ST 3 BR & AW & 3\ $HR AFRI A Hgl [ AGTHT g1a § dgoi 9aTel uref &
TATRAT R gd G Siiard & fa%g SHal & TR &1 ofdl fTRT g1 ST, S9al auT i
TATRET = &ferd Aaararedl & THRTE [T 39 utfédl 3 o7 & 9 UR afod Adaldisl & Wil 3R
TART dIc b el lerd | ST 7T | AT 3§ Sgol- THTo! are & Taref weta et 3 gH1a asT aur
AIG R 7Y [HRSITG | ST FHTol UTe| & UATRI X ATGd - FAId AT 3! T §R BT ATHAT Ho=eAl
Ul | U aRfRuferdl & uref faRIv o1 aR siHiicres FeHIRId SigT i 30T G- Hal R aul AP
o Tfafafiat oR Sifiids T ToR ST ST & 34 4t ISiad THISHRON SR Aot
SHYTHBIUT & UG & By 1998 DI SU&T 1999 T Haerar Uid=Id TgHTRId St HHl BT FedhT
Hedr sl

®7 | [Aafag | G&figaw | gagrarst | sr 7T| gagr | agwd | dgad
&7 FlEEgr | 7gdl 1| gladwa | aGE@e THIST
Ficcoig aref et @t
o qd
giazra
3 ST | o@T PAR| 1091846 | 698,854 | 64.0% | 83,644 12.1%
TIT
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3 PV | WG PHN | 1131448 | 7,71,194 | 68.2% | 26,860 3.5%
3 TeTE | g 12,36,918 | 7,52,654 | 60.9% | 25826 35%
BRI ST 1T 2004

AT TART A 2004 & AGYHT FATT ! T IR TRON H 20 G 26 3T TUT 5 HS d 10 7S DI
G B | T8 UedT 3TH I SR R IR1 AdeH sdiud erufd 3aacie aife o= & g oik
A T AT 67. SHRAS Taararsdt 5 YR form| I -1a 3Rad < T HOMEfd A Sar fas 31y
TR ! BISH YR G/ H AAHUMT 13 HS B GHIT| 1999 & AT IATd H Sgo JATS UIe! o et
RIS R &1 W1 #Xd gU UIel 309 Jad fad ¥R R Ugd 15 fS9$b SR aief =
TSI BReGd fhaT 3R UG SHedal 3 $HR AR &I el J Fepiiid & faan 1uret s
e FHART ARATIA = 2004 BT AGIHT G el de- DI MY fovaT| TAd I gd 9T goie!
HTEd | Agad H Xl R UG P ISHiae JAleld Bl TRAT 4], §UaR &1 B wfead |
ARG 3 B, YIST § EIHAT dIedl f STHSHR DNl ggo JHIS Ul o 3 ToseT &1
Paar fagra ra fear 1314 grar foean foh 14t Aeayr & Jew 3% grav (Balance of Power)
Sgor JATS TSl gt ST & WgaT SR THUH & fomT g &1 TRBR -+ AfRebd grft|
IO UTS Ul &1 ART

UG 7S+ B BT W Te a7 g1l W
Rrast ot wem urt sast Ia-it urfiert
faa® aR1o 3R TEaR 39! AR Sd IR
ST TR A1 Tl UR i @ g1 uR
e 9l g1 TS 9Gel Gl ST BT Il 9Gd o

3l 3T TAgd TR &R HR H 325 Wil IR AGIHT TG A8 DI BN HRd gU dgor 1ot uret
= giamon | SieTe ¥ dguTd ,HRA1d J SldeR 3RIid HAY, AT ¥ JHHe iTel ,REr ¥ §idex
TR G, FROR ¥ ¥ IHYRIRT, Agdd H didg Rig, FHiud o W &, $oa I gadr R[&ig o
I Pt HIRIRM B UG T Ugelt IR 3Ot dibd &1 TeHN R4 & fd g AgH |
TEIoTeS DR gl ST & fo1E G- &l & Ui T8l dlfch Glerd! ol UTRaTRe dic THE B gur uredl
& HIHRUN B! &1 9 foTTS Gl Bl drebd & | S9UT & g T TG 1 g, DIRIRY Dl B4,
ST dic &1 HBGl oY dd 3 J&id Thd ofad arel grel, T &I HHAR g1, AfchddT &1
31UTT 3R e WR 3Mf3d wifiéat &1 sifra o fauelt a& of Hisig A1 10 7S 2004 HI R BTN
T AHHT & el & [ AAGH g 8:00 I B AT 5:00 Fof b HUH g |

&7 Flaem | gal | T g | gt &t g
e | gflwr | widf g
d
4 eI T2 11,99.338 | 847,673 | 70.7% | 57,028 | 6.7%
4 Lp\f/'q/a//q 5’/07’7 Sfeg o7 15,46,578 8,44,647 54.6% | 71,459 8.5%
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4 ear T 11,36,762 | 7,69,679 | 67.7% | 25,060 3.3%
THIBIR]

4 iaCca fiar 10,55,610 | 6,61,641 |62.7% | 24,228 3.7%

4 giHaT T | 11,38771 [ 7,36510 |64.7% | 37,185 5.0%

5 foart THAT 11,92,271 |8,70,670 |73.46 | 17216 2.0%

%

5 BT K ica 12,40,344 | 8,18,605 |66.0% | 67,392 8.2%
PHR HITG

5 Teq7g earg 14,29,015 |8,48,852 |59.4% | 56,181 6.6%

5 ferar s/ vH¥r| 12,19,935 |8,41,638 |69.0% | 24,448 2.9%

6 PoeT T 7T 11,61,933 |850,680 |73.2% | 23,057 2.7%

66.32%5dardIst o UeH fharl fYar diegyr &5 8§ Ja9 3iftiee TdaM 73.46% g3 Safd
HRIGIETE QG FAIT &8 T T HH 54.6% Tda gl SfETar & 13 I1d a1 U1 81 Y67 § o
Tl o1 Tl & T TTSitS gl T e § U1 S & Sedl Sgoid SHTSl ureh, g4al, gfam,
Tl Ifad UIeT,gIRATl SbIdl! ad, eia Ud o urel = o 91d i & | siaran sragfad sfa
& for JRfera 1 giamn & sgo I0S urdf Y o8 SHM aTe 3FH $HR AFRT Bl AT e iid
FR fear a1 fR =1 AT dgo THNS UIel SIS HR ad ¢ gRATN J §go- GaTSl Uref &
THAH fauras foRFara 9=t 2 o S =Fa dld g B g YU fom ATl gTdifes arel Aarsi
BT AT § fob U1 B aIdl 3abl U & | Sgoi THTSl UTe &1 aiex Hidl 3 &I gt =1 9 981
BT © flt = 9 TaT1 2004 & TG H Tgor THTST TS 6.73% dIc AR 1Y RIF W g | Saren o
EEUI W@ﬁ@rnﬁwm FRAT U 3= HRIY JH10d I W T, Agdd § Tidm Iard,
TRIGIElG ¥ 3fegdl Hidid, Hoxle ¥ g Ter, fiart I MG SiTel | feuR ¥ Idd U,
ﬁwm@eﬁa@wwwwmﬁ%w&ﬁ@amwwmﬁﬁwmﬁaﬁwm
T & H S g1RId el g3 Jgo TS Uief Bt BRI 8R & HRUI 3HT FAR AFRT Bt
THRIAD YHPHT, T YT, SAH Rig & ged Bt HHT, HEIT Adl & YU b1 B4t urel & 7en
Mt Eferd To, SfRMe IRaTd Pl U] BT, SHIHT HUb BT HT BT UIel &1 A8 Iod TR
IR AJd BT 3HTT TS T I Xg | SHD AR Glerd FHIST 2 U GREM Had & U H HI
DI @ JUT 39 wlaffia fean g ot Siia § o fomn Tedes g9 § TS 81 Hio- Udid g
S SIdva Sgoi GHIS UTel ${UAT SHIUR ST §U © Ud B Ulel & w0 § THw AsHIdd
THiiemRon § Wfeha YT AT § |

giaron dteayT g9Ta 2009:

2009 & AIHIYT IATd H RATON F P 38 AsHIdD gl A g ferar oy adardrst o s
1,20,87,710 &t foR9H & 81,56,820,1d STa ¢ ford dY Hal 1 TAT 81,54,018 1 F& AdeH
67.5% @71 138 AHIHT BT HRIBIA 2004 H TR B & UYTT dDIAH e TR W RATUT guie
TEEYH P TRBR A 2009 T Aagd! AGTUT & AT P IO BH112005 T B TR TR R1Ud guie
WDHR A I T DR , IGh GYTq RA&T BT SHYBR qUT WY & Y TAI & dgd Rial &b
FHA & fore w fohwl ghamon 4 off S WReR & sidvia gama ft Yus Rig g1 & fdom™
BT AT HIHT GRN A FHIAT 2009 F AHGHT AT BT TG DU & U& H ToR 317 a1 A1 59
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SR e} USH 1 3 B UIef B SIS gRATUN ST SRR o1 AT faar o gfeamon &
TH U ST &df BT o gl [l oI G I HIU Bl SATGT THAH -To! gl Igfera 3R
SFYgfed i SHenta & 99U off S &1 8 U o1 forges aikome ey giamn & 2009 &
AHGUT AT T BTG = 9 Hic W [aor & 1 41.8% Td IR fbu| siaren YRigd de ¥ ARt
QAcron, HIEF F A9 Riced,RRTT § 3 , FRAd F 3Rfde $AR zwf, Hiiud | g Ris
g J g Rig, Marl-mesme I yfd e Temid ¥ Sexola Rig, wiEe ¥ s@ar g
ST, = SIId gol BI | GRATUN SR B A 10 %Hd SIRIA 3R & [g9R ¥ Yol AT &1 Sitd gof
B IWRIad [FaRor T Wy & fob agor I Uref 7 ST ¥ d5urd, BRigETe ¥ 9a- ¥l poa
Y HedTd T Agad A IGHHR R I 0 FHR, FHUT T TR SlaF , dA1a o faks R,
UM W SR ga, et AesTe 3 fasw Rig qu ifuR ¥ aara Rig &1 19 #a & Sari|
diegdl AeaHT I | sRaTm § agoi JHTS Urel = 10 Ay el J 9

46 %
10%\ \

-
-

15.8 %

/' 41.8 %

e B ND EBesP BB P BB HUCBL
OTHERS

Votes Share %

&7 PlEaer | gal #t| glawa | garea | gidf @ grna
G2 gt aq giawa

4 ST Feur7 | 12,64,907 | 8,66,507 | 68.5% | 1,88,608 | 21.8%

4 Beiai | 97 4f | 11,03,046 | 6,24,896 | 56.7% | 1,13,453 | 18.2%

4 P 11,66,684 | 8,75,415 | 75.0% | 151,231 | 17.3%
g &+

4 A UTPHAN | 12,74972 | 8,35,610 | 65.5% | 68,210 | 8.2%

4 var T 13,009,507 | 9,81,472 | 75.0% | 76,010 | 7.8%
PAR

5 gHgT davror 10,99,978 | 7,12,449 | 64.8% |1,12,837 | 15.8%
gart
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5 T TV 12,44,437 | 7,56,205 | 60.8% | 1,93,652 | 25.6%

5 FTT | dzaqf | 1216977 | 811,067 | 66.7% | 2.28,352 | 28.2%

5 e 3% [g | 1212513 | 8,64504 | 71.3% | 61,437 | 7.1%

6 Bar T4 qgiT| 11,94689 | 828704 | 69.4% | 90,277 | 10.9%
IGited

T U RIF W Siid gTRe To! AT TUT 15.7% Hd BTRY Db dRR VI W 51| R Ht Sigei FHmt
uﬁg@mémwwma%@n@uuﬁ%wﬁwwﬁﬁawﬁmﬁﬁw
YT (ATt

AT ST 1T 2014

S & SIHTHT TG 10 30T 2014 DY §UI 3T AGTHT g1d H 5RO & Hd 48 IS gal
F yrfiert U o $o Aderarstt @1 W®@a1,60,97,749 2 R 1,14,95,150 die STa ¢ for s oy
Tl B G-AT 1,14,60,925 Xa! AU HAGH 71.4% §HT| Usgd] AT g1 gRaon ¥ gl sHfgd
HIU TICT FOIHT A Haai fa9ig Sif HR I 3 A Stordl & 1Y TEeET Hh del| forre aRkoms
WEY diodl A gRATON DI 10 AegHT il § F 7 el R Siid gIRIA &, HI% 7 hdd T did R
faora gl @1 qur SfeTH A=vHd didbad A 2 el W fasg g1 &1 et &l 39,93,527 dle
e, S o el &1 34.84% UTARIA UT. Safd HiUY 22.99 YfARIG didi & 1Y I H 26,34,905
dic g1Rd - T Ihd el AT, INLD Bl 24.43 B! dic TR & 1Y 27,99,899 dic A, sfioidt
o ggartt giarn sHfed S = die e Iud & IR 2@&@@?@@@?3@{
7,03,698 T (6.14 Ufawra) A, graifes, ﬁﬁﬁﬁﬁm%ﬂn%ﬁ%ﬁﬁ%ﬁ
919 R 7.

ghaTon & |rea T H1d 2014 BT THIGRU]

2014 Haryana Lok Sabha Election Results (Seat Share)

Total Seats: 10 NEWS
NATION

ghaTon & dea Ul 19 2014 BT THGIOT

g # gy gard 2014 § et (Bsp) 7 W A9 @er. Stegdt @ gRaron o
TSI gA1G | 4.60 BIge! dic Bd . Sordt 7 3fardr, sxAr9, g [ a-1esTe |
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&, TS ﬁ?ﬁ?@‘c{?ﬂ? | fee. ﬁmﬁﬁmﬁmquqwm

T@Ta—qﬁ?sﬁ?ﬁ R 3R RUR iy el oR Sitd g1Riet &1, 2014 ASTUT A1 H Sl
IR B a1l 98 63l § W@ savﬂa%w WWW(WW)
Wﬁwaﬁw@@ﬂ?maﬁa HUG-Ngad) SR g&d  drerar
(IMETTLTE-RIR) Tfeye . O 9 got @ik go—vl‘cﬂﬂ %ﬁéeﬁmmaﬂ%amqaﬁqﬁm
(m)&mﬁwam(m)wﬁgu@m ), S MU (B), 3N YBIR 4798

(o), 3R, F W(?WWW)W@H@%WWW) i drad (
3T 3ree T, T4 Safge(emd smeHt ureh) iR eRfde $HR AT (HHw) o &7t &R
&S <8R gId gR T 4,

& | Aafag | Geflgarwr | #dcrarst| sret 7T| #aerT | dgwid | dgud @HS

&7 FlaE | gal @t gliwa | gara | gt &g
kercg gff | 7T glaza

4 eI PN 16,92,227 | 12,18,995 | 72.0% | 1,02,627 | 8.5%

4 frar7 degici dav | 14,73,912 | 10,30,431 | 69.9% | 27,834 |2.7%
He57g

4 g TN 15,17,606 | 11,55,914 | 76.2% | 30,446 | 2.6%

4 HITIT e aaf 16,84,321 | 11,93,500 | 70.9% | 1,02,628 | 8.6%

4 PoT BTV e 14,98,459 | 11,35892 | 75.8% | 68,926 |6.1%

5 I/ (/u?;; g 17,40,352 | 11,30,726 | 65.0% 66,000 5.9%

5 7T eHTreT 18,45,623 | 13,20,619 | 71.6% | 65,009 | 4.9%

5 A I=lo7 AR | 15,67,504 | 10,44,331 | 66.6% |18,690 | 1.8%

5 fovar TN 16,60,557 | 12,79,105 | 77.0% | 20,750 | 1.6%

5 gHlgT g4 g 14,17,188 | 9,85637 |69.6% |24,103 |2.5%

IR fqavur § Wy g & sgo Ja urel 3 sfaren ¥ s R Rig, o #aese ¥ deurd
daR, GIR & TR, PRI § dkg aH , P& 8§ BaR Ris, BRIaEls 9 ois JH], ToUH 9,
Agdd F TS AR ,RRYT § AFRMW, v § A Rig &) g9 HeH § IarT oreie od Jdl &
4.6% Ad BIRIA fhaT| 39 UHR Sgoid 9Hme! UIel aie ufa=ia H gRamon diewHT g41d § uigd ®H
R TS R § U 99 AoHifae gdl S §$T A= dibad, 8RN SHRd B P iRy
WEY ggoi JATS UIef & die o B Jo @it SR Sgor JuTet Ul &1 die & fRar e a1 3iR
Fgoi AT UIeT 1 BRI TR BT AHAT BT UST| Hic! dex Bl Ged SaTa] Hrael Stordt aref &r
T3 YT TIER TTel WeR A IR0 o &l o &9 | J9Y ol |

giearon dteayT g9Ta 2019

BIRATON A aHT 1T 2019 B Pl 50 S gal A fgear feran forad Taarar gt ¥ 1,70,72,366
Adarde & A gol ¥ ford ¥ 1,26,81,536 Adarsh = dic S1d O 9d $a 9¥ Tdl &1 G&
1,26,39,755 &1 TUT Hol Haa UfARId 74.3%8T| &I IA1d HABRT ST Sgoild = §RIATT H 2019 &
AHIHT TG B NN 12 7S P HRAM DI DI adT 20 H DI AT & 3T 4T gharom & 2019
& AIBIUT TG | 70 UIST 30% AN = TG a1 Isd T gU AibaHT IH1d & 3fderd & Ig Uigdl
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SR YT Sd GAGM 70% & 3Hidg Dl UR HR G-I 2014 & GG IAT o UgTd RO T Il R
Pl HRTTT ST GTe = 2019 & FRATIT AGTHT TG B AbpaHT 1 10 el & J 32f 10 Wel R
HooT HRd §U Usal §R WMER TR fohar| HTo o7 R § 98 T3y 38T 8RN &1 U 3T
I8 & =9 o FAAT0r 1 FdaR 1966 B g3 U1 forads gyt Tt & At & S uref o1 ve Hewayuf
TN 8T ST DY 20 JId & SfARTd P 1 T HRRT 8R BT JHAT BT ST gRAT0T & HdeH &
forT 19433 AAEM &g ST MY ForRH & 5502 TR 4T AT 931 Imfior &t & RA1fid fPu M A uemr &
$d Hdararel ¥ R 8 g 16 89R 516 Y Adaldl 8340173 HiGdT Hdardl qul 207 CiRIsiex
Tderar A 39 105859 Ao HAGT qUT 104534 feaai Tdarar ot =nfie & gfarmn & wrast 2016
H SITEt & GRT SREUT U $H= o (o SHTGIa i 17 o7 forgd Se {391 81 o & a1 Ue
& $o fordl § W U fordl  Sigi IR SiTei ot ¥l saial o, §gd 9 UHM TR SHFTSH! @ gedie
! gAY g3 e aoig ¥ 9gd dol T H WeR! 3R el JufRt &f g gaim| giarn uew
DI BRIS! BT JHAF JA UST 4T 3R qH<1aT THIHT 32 AT Sfigia Pt He dg Y 3 f&ar iR
STTSTHI & foT ST TYGR & ATl &l SHIGR 38X T AT SR dableid GoTHAT AleY Al WeR
B DR &b BHs A A 0l IR-IR Yd HAHA! 98 B P fawrel a1 HyUs Rig g1 o1 39 96 &
forg <t SgRmr 4Tl SRATT & 2019 F AHTHT TG H Asad J sSoidl IR Rfde Tl 3R
T ¥ diodt IEIGaR 0™ SIS I T, TR a1 ¥ dlc Jif 36 A G die! IR SN uref 9
g srufd Wud ¥ Yus Rig 831 3R g T <t g1 Ws 8T A1 AHIHT IAd H dablaiH
T TR A1et WeR TaR TR $Rdl gU Hgl [ SIREUT SHiGiad & GRIM UeRl &I 31T & gard
P aTdl & R ol &l die dIfore a8 SR § g Rifd 3R SHfs & s HEd Srad S|
e oo ey g &t Sidl A fad Qiaex YRA™ SHar Uiel &I die oy 3R s &
THIH 98 YT o8 HHRT Aciol, TR e 3Meh o Td Hall by 3e1g Ured et Feiet Rig qd
iR Facy IHf Facy s & 3¢ v foes, SO faumas ad &t =T feor et @t ot yfd
et 3R Y4 Wig 3fadR Rig HSHI 8R MU 28T AMd didhad & =al T dierdl & o 3o
Trerd T uref & Tt IEar! St SHHd O 81 T3 | Sk S dT UTel & ROR ¥ Fadas
i gid diere Yt g9 8R T SIHdT S A1 Urel 3R 3 et urdf Taseq § god ThHT

T A1 A oMt ST 99 UTs 2t | g8 dieral = 3O+t 8RR WHR HRd gu gic Hx forar
A WoR, TR WoR,
w99 & forg g9 fer .
Taqd 387 gl & 1Y,
fea & dox 1% & faar|
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BRATON & 2019 F AGTHT G § ST T I AT Bl Foaa I Tue g I,
AT g, fRR ¥ gois Rig dRara ¥ o yifedn, T 9 0 9% SR, Agad ° SRfdg
3 e TesTe ¥ yHdR Rig U™ I 4 Sgoiid Rig, BRIgETE I $9 UTd ok 9o/ 38, T8
Tt vrorar urdf & Iedtear A1 T &1 AT § o TAeR ard &t Hifadl SR YPTER Ied WaR &
TR TR ST A X @S | &R, WRall 3R Sadll & T 414 & HROT g1 SRATUN Bt ST = HToTdT &
T cg A RSd Rl 3ifid 2me I S &) Sid R Hel- I8 uRuH e gR1 6 T gURER,
o, AT &Y 3R HYRE SIS b faeg HRT BT S € 13T BT SIS I8 Ht feraman
& fob YR BT SFaT A <=1 SA1fcrare, URARATG 3R gHR0 & I a8 U IWE bhan [qamdig
3R IFaTE Sl g1 5| §HA gRUTUN Teh-gRATuIE Teh & Rigid W derd gU o & fgd H WbR
IS | YPTAR & dHW 3% &5 | Tt &1 Widd DIl de HR YTHAR & [oIgs 8 T B
&1 oF HHAIRA! SR AT P! qeIea-UIRST & fo HREN-fAure! ok Ter=t & TaH: @ &
SREXd T8l Bl | U9 @ RS akih § HTATS giaTl 8| AN 39 Seard & 99 I8 & | 89 !
S BT Rfaie B gl

850

(&1 8
)
2 40
K=
20
NG S ) =
(58.2) (=

BJP BSP INLD
= A ¢ - -

£s

w

ERYIOIT FHEHT G719 2019

a7 FrEEr | gal #1| ghAva | @9 | 49w
Neq g7 gl &t
o qd
giazra
3 Farer RPN | 1757524 | 13,1623 | 753% | 96,296 | 7.4%
5
3 BhaIid | G7E AT | 19,26,323 | 13.27,29 | 69.2% | 86,752 | 6.6%
5
3 ToTH P oEag | 1990711 | 14,4650 | 72.9% | 26,756 | 1.9%
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9

3 PAT | o 1821231 | 130072 |71.7% | 67,183 |5.2%
2

3 FodT | TR 1579115 | 12,3020 |781% |75625 |6.2%
2

3 Jea@ | /= oic7| 1638605 | 122057 | 747% | 38364 | 3.2%
grareT 1

4 fear iz At 1558,281 | 117986 |759% |45190 | 3.8%
9

5 fvar G7eF  eo7| 1740188 | 13,6948 | 79.0% | 25107 | 1.8%
3feqret 6

frepd- IWIad faarur @ Wy 3 & 37 agoi GHTS Urel 3 SiEer ¥ R AR &I o o AdaH
BT 7.4 UfA=Id Td BRI {1 WRiarare 3 HfR 71 &I oA 6.56 Ufa=rd #d g1d foedr, a4
Y 3gHT 7 1.2 Ufa=d U BRI fham rard | Ubet oM 5.2, poa § =i o/ 6.2 ufawrd
gdd W HRAATT TraTe foIe3.2%, AR T s AT oI 3.8%, KR ¥ S 7l feard forem
1.8% Td BRI fhaT| 39 UHR dgo TS Ul o a8 Al Bl 3.6 Ua=Id 8TRIA $HRap gk
AHIHT IATd H A1Y AR W G|

20

Votes %

N

1999 2004 2009 2074 20179
(2) (S) (15.7) (4.6) (3.6)

BRI FlHeHT g1d 2019

8

Y UHR gH <74 ¢ b SR AeaHT gA1d H ago TJHIS aref = 1999 & gt 2% Hd
BRI fosam agl 2004 H 5% 2009 H 15.7 7% 2014 H 4:00 5% AT 2019 H 3:00 5% A g1 B
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Sgor GHTS! U1 &1 7&d Sgor ford 3 fUeT I SR SFfad Sfd Sl 3R SfetiRedd
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Importance of Mathematical Modeling in Real Life Problems

Dr.Seema Bansal, Assistant Professor, Department of Mathematics,
Vaish College, Bhiwani (Haryana), Email Id seema _ckd@rediffmail.com

Abstract: Mathematical modelling is generally observed as the art of applying mathematics to
a real world problem with a view to improved escalate the problem. As we know,
mathematical modelling is clearly related to problem solving. Importance of Mathematical
modelling in the school setting daily problems. However, they may not mean the same thing.
Mathematics is used in every where day to day life in human beings weather it is a biological,
technological, and problems for secondary school mathematics activities, our aim is to show
the importance of mathematical modelling in real life problems. Mainly in this paper will
explore the edge between workplace mathematics, particularly tech-related real-world (TRW)
problems, and school mathematics.

Key words: Mathematical modelling, Real life problems, Problem situation.

Introduction:

Mathematics has been used in life since human existence. Different civilizations over time
have left behind a storehouse of mathematical knowledge of various kinds and in different
contexts. Each of these pieces of knowledge is relevant to prevailing needs at different times
in history and is intended to provide answers to all phenomena, whether in the fields of
physics, chemistry, astronomy, or physics. literature, music, astrology, art or religion.
However, it seems that at some point, math teachers forget to relate these everyday problems
to the mathematics presented in the classroom, which according to Arrieta, et al, (2007) and
Suéarez (201 ), their way of teaching and learning. more interesting. On Wikipedia.org,

The definition of mathematical model is found as: “A mathematical model is a description of
a system using mathematical concepts and language. The process of developing a
mathematical model is termed mathematical modeling. Mathematical models are used in the
natural sciences and engineering disciplines as in the social sciences”.

WikipeBlum and Leif (2007) attempt to elucidate the underlying ideas and terms identified
with the term mathematical modeling and visualization processes. Lesh and Doerr (2003)
described that mathematical models are applied frameworks that include the components,
relationships, tasks, and decisions that monitor the communications communicated using the

framework. externally documented and used to develop, describe, or clarify the practices of
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different frameworks, possibly with the goal that other frameworks can be controlled or well

predicted. Yoon, Dreyfus and Thomas (2010) state that the mathematical modeling task starts
with a real problem and is accomplished by mathematicizing the problem and discovering its
answer and deciphering the arrangement. it in relation to reality. Real-life problems are the
starting point for modeling activities, and these activities are considered an ideal way to
identify and understand aspects of math in real life, math learning, and life. real life.dia.org,

A mathematical model that sheds light on the fundamental properties of application
frameworks. Mathematical modeling (MM) can be described as a revolving multi-
dimensional problem-solving process that involves the interpretation of real-life problems in
the language of mathematics, informing users of scientific process and thus examine
arrangements (Blum and Niss 1991; Haines and Crouch, 2007). Barbosa (2012) states that
MM is an area of learning where learners are invited to ask and find, through mathematical
methods, situations that arise in different learning territories. In the case where we use the
sociological approach, inquiry goes beyond defining or understanding a problem,
coordinating math learning, modeling and reflection.

Mathematical modeling refers to the process of building a mathematical model to solve real-
world problems (Blum and Leiss, 2007; Blum and Niss, 1991; Kaiser and Sriraman, 2006).
Researchers have recently adopted a new paradigm for performing mathematical modeling
that incorporates traditional problem solving into a range of professional or interdisciplinary
outcomes (Bakker, 201 ; FitzSimons & Boistrup , 2017; Sokolowski, 2018). Specifically, the
researchers (e.g. Maal}, Geiger, RomeroAriza, & Goos, 2019) argue that the use of
mathematical modeling can enhance students' understanding of the role of mathematics in
various fields of study. STEM field. Exposing students to the math behind authentic problems
taken from the real workplace, specifically Mathematics at work, has the potential to enhance
their understanding of real-world situations from mathematical perspective. The use of these
problems in school mathematics has value not only intellectually but also as a compelling
answer and motivating reason for learning mathematics (HernandezMartinez & Vos, 2018).
Additionally, the ability to understand why math is important to STEM fields makes these
fields more accessible to students, who may choose them for their future studies or careers.
them (Damlamian et al., 2013; Kaiser, van der Kooij and Wake, 2013)
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2. Mathematical modelling

In mathematical modeling, students elicit a mathematical solution for a problem that is
formulated in mathematical terms but is embedded within meaningful, real-world context
(Damlamian et al., 2013). Mathematical modeling is defined as a cyclic process that involves
the transition from a real-life situation to a mathematical problem. Researchers have described
various approaches for constructing the modeling cycle (e.g., Borromeo Ferri, 2006; Blum &
Niss, 1991; Doerr & English, 2003; Galbraith, Renshaw, Goos, & Geiger, 2003; Lesh &
Doerr, 2003; Niss, Blum, & Galbraith, 2007). In this study, we chose to focus on the model
suggested by Blum and Leiss (2007) (see Fig. 1).

Figure 1 demonstrates the seven main phases of the mathematical modeling cyclic process:
(1) understanding a real-world situation; (2) simplifying (idealizing) the real-world situation
to obtain a real-world model; (3) mathematizing the real-world model, i.e., devising a plan for
solving the problem by translating the real-world model into a mathematical model; (4)
applying mathematical routines and processes; (5) interpreting the mathematical solution by
verifying that the problem accords with reality; (6) validating the results of the previous stage,
i.e., checking the adequacy of the results and repeating certain stages or even the entire

modeling process if necessary; and (7) presenting the results of the modeling cycle.

real mathe- 1 understanding
model /J\.O matical the task

model simplifiying/

N

structuring

situation 3 mathematizing
real- \model 4 4 working
situation mathematically
thematical 5 interpretation
real 5 results 6 validation
results 7 presenting
Reality Mathematics

Fig. 1 The modeling cycle (Blum & Leiss, 2007)

3. The interface between workplace mathematics and school mathematics

Working environment arithmetic and school math are various fields (Fitz Simons, 2013).
Work environment arithmetic is the context oriented, utilitarian computations essential for
substantial work exercises, while school math is regularly more unique (Kaiser, van der
Kooij, and Wake, 2013). FitzSimons and Boistrup (2017) distinguished four sorts of
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arithmetic utilized in professional or expert instruction, of which the sorts on one or the flip
side of the range don't mirror the idea of working environment math. Type An alludes to
"setting free,” decontextualized arithmetic, and type D is "sans science,” alluding to
professional exercises that are obviously disconnected to math. The crossing point between
type B—unequivocal utilization of numerical models previously, during and following work
exercises, and type C—numerical ideas and techniques verifiably coordinated into work
exercises (in the same place, p. 344), addresses how arithmetic is contextualized in the work
environment.

Work environment science is more noticeable to specialists in the field than to the lay public,
yet as PCs assume control over a developing number of numerical errands and most
estimations are performed consequently, arithmetic is frequently bundled into a "black box"
so that even those dealing with the issue may not understand it is there (Damlamian et al.,
2013; Williams and Wake, 2007). Understanding the science behind answers for work
environment issues becomes significant when clever fixes are required, for example, for
notable applications that lead to significant leap forwards (Gravemeijer, 2013; Levy and
Murnane, 2007). The abilities required for work environment arithmetic have been depicted in
past examinations (Hoyles, Noss, Kent, and Bakker, 2013; van der Wal, Bakker, and Drijvers,
2017), which distinguished seven sorts of abilities called techno-numerical proficiencies,
alluding to abilities like information education, specialized relational abilities, and specialized
imagination.

Concerning school science, specialists separate between normal strategies used to open
understudies to the applied idea of arithmetic, going from the easiest to the most convoluted:
(1) straightforward word issues, (2) plan of numerical assignments in lay language, (3)
delineation of numerical ideas, for example, printed graphs or body signals, (4) utilization of
notable numerical calculations, like experimentation, for taking care of realworld issues, and
(5) demonstrating, which alludes to the utilization of intricate critical thinking processes
(FitzSimons and Boistrup, 2017; MaaR, 2006).

Innovative headways have expanded the predominance of arithmetic in the work place
(OECD, 2019), in this manner setting out more open doors for interfaces between working

environment math and school math, yet compelling connecting needs the help, all things
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considered. From the school science viewpoint, instructors should better get ready
understudies to go up against certifiable circumstances in current life by upgrading their
comprehension of work environment math, which is dissimilar to generally "practical” and
"true™ issues that understudies experience in proper school arithmetic (FitzSimons and Mitsui,
2013; Hahn, 2014). Joining these learning encounters can offer understudies the chance to
figure out the practices that architects use (FitzSimons, 2013). According to the business point
of view, engineers and different representatives ought to comprehend the intricacy of work
environment arithmetic and have the option to convey the expert terms and the fundamental
math involving clear and brief clarifications in plain language that can be perceived by non-
specialists (Garfunkel, Jeltsch, and Nigam, 2013), yet the most widely recognized technique
utilized for introducing genuine issues in conventional auxiliary school settings is word
issues, which wrap absolutely numerical issues into a verbal portrayal of out-of-school
situations and different disciplines (Depaepe, De Corte, and Verschaffel, 2010). For
educational purposes, these issues regularly present a twisted image of the real world, or
furnish insignificant extra-numerical data with restricted pertinence (Blum and Niss, 1991),
making understudies frequently overlook the important true angle. Consequently, these issues
don't get ready understudies for the progress to explicit arithmetic related information or for
the overall critical thinking procedures used in work environment exercises, particularly in
quickly changing innovation conditions (Beswick, 2011; Bonotto, 2013; Hoogland, Pepin, de
Koning, Bakker, and Gravemeijer, 2018). In this review, we propose the utilization of
numerical displaying to make an instructive connection point between working environment
math and school science.

4. Digital Video on Teaching Mathematics

As Jofrey states (2005, 2010), presentation of computerized video in the homeroom setting
has been more grounded power than simple video since VCR controls hinder the errand of
counseling the video. Taping gadgets and projects used to control recordings are unique. Also
this is one reason that the suitability of involving computerized video in the homeroom has
been exhibited in the course of recent years, as it empowers accomplishing learning targets
dependent on the articulation and correspondences potential that video offers. One of the

advantages of video examination innovation is that understudies can picture a few portrayals
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of a similar issue circumstance. For example, from the video of the movement of a bike,
understudies can imagine an image photo, tables of information, charts, numerical formulae
and verbal and composed depictions (Joffrey, 2005).

At present we live in a general public that is progressively visual in nature; understudies are
progressively keen on counseling recordings of their advantage in information bases on the
Internet, added to the decreased expense of camcorders and mechanical improvements that
work with use and conveyance of computerized instructive media and materials.

Production of educational video clips supports teaching because it offers the opportunity to
understand and develop intellectual activities during the process, and promote having the
students themselves become the creators or designers so as to achieve greater depth in the
study themes.

Video tapes of moving articles or of genuine circumstances work with for educators the
undertaking of consolidating into the homeroom valid exploration that permit the
understudies, with the assistance of particular programming, to further develop their
perception of the ideas to be learned, just as to make realistic, scientific and mathematical
portrayals of issue circumstances that connect with day to day existence. This is called
attention to by Calderon, Nufiez and Gil (2009), where they utilize an advanced camera as a
Physics lab device to concentrate on a shot tossed by a home-made gadget, and where the
goal was to analyze the hypothetical expectations against trial results.

5. Information and Communications Technology (ICT)

The present society is an every day client of computerized innovation. Do the trick it to see
that most of individuals have a cell phone, iPod, PC, adding machine, grapher, electronic
tablet and electronic plan. This then, at that point, makes one wonder: If society has
emphatically esteemed utilization of computerized innovation in various social mediums, for
example, at home, work, administrations, bury alia, why has it not done as such in the science
study hall too? During the gatherings of scholastics of Numerical Analysis of the CUCEI
Department of Mathematics, conversations have been hung on utilization of advanced
innovation in the homeroom and one of the long-lasting conversations manages the
explanation instructors will not utilize such innovation. A portion of the contentions

communicated are that utilization of computerized innovation carries with it the deficiency of
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not persevering in working with such innovation; they don't feel able; they neglect to keep
awake to date; and don't have any desire to leave their usual ranges of familiarity in light of
the fact that doing as such would suggest work, time and commitment. Thusly, it is simpler to
just not use ICTs in their classes. It has been seen that understudies took on the Numerical
Analysis subject struggle noticing and moving the information gained from arrangement
strategies for non-straight conditions, frameworks of direct conditions, conventional
differential conditions with starting qualities, insertion and changing capacities to issue
circumstances inside setting. Thusly, we propose to coordinate numerical displaying so
understudies can work with an issue circumstance from day to day existence, one in which it
Is fascinating for them to look for the numerical articulation, with the help of ICTs that depict
it, and afterward return to clarify the circumstance, as did the understudies in the entire
meeting.

Conclusion

This study presents a perspective of mathematical modeling as an educational interface
between technological mathematics in the workplace and formal mathematics in high school.
We present a method that follows the mathematical modeling cycle proposed by Blum and
Leiss (2007) to identify real-world (TRW) technology related problems, simplifying the real
aspect of problems and mapping problems for the official high school curriculum.
mathematics after completing the educational program. model the cyclic process by
implementing the interface with the mathematical domain.

The results of the study highlighted the importance of the first two phases of the modeling
cycle (p. Emphasis on the practical field of mathematical modeling and the transition from
real-world situations to simulations). situational situations that interface with the
mathematical domain). Consistent with the first objective of this study, a key finding is that in
technology-related fields, the less complex the interface with the mathematical domain, the
more engineers interviewed for the study. This can provide about 50% problems. extracted
from the fields of metrology, graphics, and microprocessor design, which are three of the
eight key technology areas explored in this study. and academia and how they relate to t in the

high school math curriculum because the study participants are not part of the engineering and
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scientific worlds. Our aim is to give an idea of what might be the most popular among
different STEM fields and which have the greatest potential to provide problems with math
problem solving processes. basic learning. Regarding the second objective of this study,
another major finding also addresses the practical field of mathematical modeling, which is
the most common method specified by engineers to simplify TRW problems for High school
math is bridging analogies. The engineers proposed using different methods they applied
themselves to explain the non-mathematical field, i.e. the technologically related aspect of the
TRW problem. demonstrates the applied nature of mathematics, especially through
connections with technology-related fields.
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Abstract: Fluid dynamics represents the symmetrical building block of various equations of motion
that describe the flow in many disciplines. Mostly problems in fluid dynamics has a solution which
involves in the measurement of velocity, wall shear stress, resistivity and other parameters that are
the function of time and space co-ordinate. In this paper, we try to explain the various equation of
motion in fluid dynamics.
Governing Equations for Ideal fluid flow:
(i) Equation of Continuity :- The equation of continuity is mass balance equation based on the law of
conservation of mass.

If M be the mass of fluid contained within the volume V at time t, then

M = f pdV (1)

\Y

Where, p is density of the fluid.

The mass flux through the surface S enclosing volume V

S
Then by mass balance equation
d _
— [ pdV =— pd.as -(3)
with the use of Divergence theorem and vector identity for divergence, above equation reduces to
D -
—p+deV g=o0 ..(4)
Dt
where — = — + (] .A is material derivative.
Dt ot

0
for steady flow, — (. ) =0, thus
ot

div(p Q)=0 (5)
For incompressible flow i.e. density of the fluid remains constant. Then
divg=o0 ..(6)

(ii) Equation of motion (Euler Equation)

It is based on Newton’s second law of motion which states -
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“The rate of change of momentum of a specified region of the fluid is equal to the vector
sum of all forces which act on that region of the fluid”. Here, force is stress, which is the pressure

directed along the inward normal at all points and given by

Stress - —j pnd ..(7)
s
body force = [ pF dt -(8)

T

where X is the closed surface bounded the volume t and F be the body force per unit mass. Also,

rate of change of momentum = aj. pq dt ..(9)

T

where § = Ul + V]j + WK is velocity vector. Then by Newton’s second law.

%J. pqdr:—j pnd2+f pFdt ..(10)
T z T

d D .
— dt=| | =— divq |d
As dt{ pudr =| [Dt(pu)+pu |vq} T

T

Du Dp I
= Jp=—+u =+pdivq | d .(11)
> 7 dt Dt

On writing similar results for vand w and summing. Then in view of the continuity equation

D L

—p+deV g-=o0 ..(12)

Dt
Equation (1.11.10) becomes :

Do ~

| o—J g = —[ pnd=+[ p Fdr .(13)

T Dt z T
With the use of Gauss Divergence Theorem and the equation a =—+ q.V, above equation
reduces into

Dd -

I p—q+Vp—pF dt=0 ..(14)

U Dt
But t is arbitrary, thus at any point of the fluid

Dg - 1

—q:F——Vp (15)

Dt p

Vol. 11 | No. 8 | August 2022 www.garph.co.uk IJAREAS | 2



International Journal of Advanced Research in ISSN: 2278-6252
Engineering and Applied Sciences Impact Factor: 7.687

Equation (15) is known as Euler’s equation of motion for an ideal fluid.

Governing Equations for Viscous Fluid Flow

(i) Equation of continuity (conservation of mass) :- It amounts to the basic physical law, that is, the
matter is conserved, it is neither being created nor destroyed.

Mass of fluid entering per unit time, in the controlled surface S is

0
~[ pv;n;dS=—] —(pv)av ..(16)
5 v X
n; is unit outward normal to the surface dS

The rate at which the enclosed mass increases
= 9 J' pdV
oty
= j @dv (17)
V 6t

By Mass Balance equation.

Pav—_f 2
\J; ath— \J; aXj(pv,)dV

0 0

o [ 1P+ Z(ov))dv=0
v ot OX;

Since V is arbitrary chosen volume, we deduce that

op
+— v.)=0 (18
ot " ox, (pv;) = (18)

which is the required equation of continuity in tensor notations.

In vector notation, it is

P .,
— +div(pVv)=0 ..(19)
p (pV)
In cylindrical co-ordinates (r, 6, z) the equation of continuity is
op 1
a? r[ (rpv,) + —(pvz) + —(r pV3):| (20)

(ii) Equations of motion (Navier-Stokes equation): conservation of momentum- The equation of
motion are derived from Newton’s second law which states that

Rate of change of linear momentum = Total force ..(21)
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Rate at which the momentum increases in the enclosed volume V

0 dv
= — p Vv
oty

Rate of out flow of momentum through the controlled surface S
S
Body forces acting on the enclosed volume V
= j 8] fi dv
V
and surface forces acting on the controlled surface S
= I p; dS
S

Then by equation (1.12.6), we have

ISSN: 2278-6252
Impact Factor: 7.687

(22)

..(23)

...(24)

.(25)

Q.[ pV, dV+I Vi(pvjnj)dS:J' pf, dV+J' p;dS  ..(26)
81:V S \% S

where f; = body force per unit mass
p; — force on the boundary per unit area.
Pi = Gjj N;
vi— i component of velocity
and

O =—p 6” + Tj

(27)

.(28)

o;is the stress tensor acting on an area perpendicular to the x;-axis, taken in the direction parallel to

Xj-axis.

T;jis the shear stress exerted on an fluid surfaceof constant x; by the fluid in lower region than x.

Substituting equations (12) and (13) in the equation (11) and using Gauss Divergence

theorem and also noting that V is an arbitrary chosen volume, we get the equation of motion as

0 op ar”
—(pv;)+—(@pVv;Vv,)=pf ——+—
at(p i) Xj(p. i)=pf o, ox,
Using the equation of continuity, we get
. . ot
P %—i_vj% :pfi_@_i__lj
ot OX OX;  OX;

For isotropic Newtonian fluid, the constitutive equation
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Tij = 2}1 eij— g W €kk 6ij (31)
aVi 8\/1
where ej= —| — + — ..(32)
ox; 0X;
Using these equations , we obtain
p %+Vj% =pfi - ® ., u Vi, j_ZSij%
ot OX OX;  OX; ox; 0x; 3 "X
(33)

These are known as Navier-Stokes equation for the motion of a viscous compressible fluid.
Governing equation for MHD flow Maxwell equation : These are the equations, formulated by
James clerk Maxwell that gives the complete description of the production and interrelation of

electric and magnetic fields. These equations are :

i v.E=F
<o
i) Vv.B-=o0
(i) VxE __%B
ot
~ - oD

(ivy VxH=J+—

where

—

E — electric field

B — magnetic flux density

p — free electric charge density

€9 — electric permeability in free space
j — free current density

D — electric displacement field

—

H - magnetic field.
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QoY qeul & HAAIHDAT Bl SATAT & 6 a6 FHE YHR Teh Higell Bl T Held H a&]
8 P PTG A HASAT & ST AT FATGT BT A G @l &) T b FoA=T &
Fufa @ gw@ar afke 3R v @fFa & v & AR F Y TIY TATT FF 3T
Ty e Shad Idd RCIE & ©T f T e FT YA BT AR
HRAT FATST H g 3l W 3eTRYT Held & o #eA 97 4§ Biea 4d @ ardl
afFd STa gEdr AEN AT TRl & Al Blgd H Tl & Toa & BT T AT 9
uRadeT e gall AT @1 ofdr & W AfFadl & T $IT A B Hll B Uraerel el
Bl

Il Td [EUTH

URUR H Td Pl JIW TUIT HATST & GaRI JAT 70 & A8 Afeensit & @y
fAsuaTar va FATAAT BT cqaER AL ERAT IRAT &1 ZETEI0T & [T [G0T & GaRT HIAT &l
HUEIOT Bl WX 3R TH & GaRT 38 dIUd AT AT ST W ST & e T HidT Bl
3O ufdgar & [T 3T gdeT <t Ul oAt e IR a1 3R QY WX 9] & oA
ARE 38 AT qqeT AL &t Usch| TAR FaATST H el T 3RO Hiolg & o6l W
AT WY & [T Age3l & MU ol BT A B oIl T YU FHAT & SIEEh gout
q AR Al & a9 AT & dl & AR IF A AR A|EGAT F 3R 38d qrg-arg
Prefell I aeerd o1l Y JaRFDar & S N IR G Al B FAA gHS AR 39 A
PIS HeHTT AT HY|

dlel [HdTe

HRAT Farrst A Afeen3it & ufd el dare gedder &1 9 Y@ HROT dlel Fdre grm
ST & FASIHT M o 9Tl [HaTe & $al ERIY ERAT 3R ATTT-IAT B 39D SliddhRd
gRoTaAT & 39T AT | T ogdT 3R sl Fadr 37 313 Qo i & RieT Igor
A P & 38 A S g AR S TUT H YR AT Had SADT TIGT B o ©
dfeth 3cIch Siidd & [HB DI FHEGATT Y a7 & R & Ay & s F a1 mae
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& RO P TET TH F IIHT FRAT AT FAFH ST [HaTE 3 HA Y H BT S

$ I T I AT| I1T AT H TIeldl,slc@eld, RRT el & 9T A F I8 FASEGN I8
uRuargar @ et st darfees Shaa & T 3maedes i §

[ETaT QAEaTg &1 Blel

HRAT FATST H AT & U FIH I3 oleh [HYAT YAEFATG bl AT el & Teh T &
ufd & A S & URETT 3 A3H HYdT &b §U H AR Ul & 3R 368 o ot
Uge UTd HRAT @A & T Afem & ufd F W I & uearad 38 I )
ST A1 A ufd & modr d @Y & 38 o A1 Sar a1 fFE HIA FEG A7 disr
Uh & P FU S W bl &1 IS T A W AT F ol S ¥ A & g &6 A
T O AT 37 Afger & F Fufa el sq S St mar w o Gar srar § 3k &t
H gall & T Sar ¥ Sl d@ qeut i ard el § ael 3Hh gl B Jg o A b
U GAHGTE BT Tgd I & IR 3¢ Ul T [ & el o sian| AR afg
PG TSHI ATIUd H [EHYUAT & ATl & dl SHPT AT Shiad b & AT & AT &
oo Felt darfess St 1 g@ & A &M 38 TT5H Heet AR UsF F Y FAT BReA
UScl & Sl BF R §ATS & [0 o8 qu@ars Ryl § #gres el & mear gamare
&1 FAYA FHAT 3R Al & AT & gUR & ©U REP ITT BT
dolleh hI UTdYT
Wmﬁa?m%ﬁa‘@ﬁaﬁm%mmdﬁqdﬁddm 3T 3R e
& ufd scuet & Sl § ot ufd o=l v gt @ delteh of ofd § e ohe o
JHEGT &1 AT e & FAE6 Jarfee AT Igemras gAqor vd Fear 6 &afa
A ST § S GHATST & [HhE 3R HedoT H 37U Agcaqol o 0T &
|TATITIT BT AU JSHT EHAT ST Thdl & dIddid & ATCIH J T2 I I8 FHATAT T
i & WIS S TohaT &1 Afdd Seaaa @ Afdd T¥a 3R uardm & aregd ¥ e
(ERT ST Hehel & foq el & dgree el St & el & 06 foq ol & @feensit va gt
Sl T JTHATETDR B FAATA BT Bl g5l S ¢ FeTea TN St TUoe ¥ § GH 4T
M YBR & TR dlg & I ¥ 3R AGI3N Pl FA HRBR FA AT el & TaT
H A

Ay &1 TAmET FFATA

HeTcHAT M T FIR & 0F a8 58 o §u & § 9 o aRfeufaar & § ag g
FFATA &b AT § T8 TAAT Goleirg &1 “Oeeht afd &1 it el &, afcsd sah arf 3R
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3T Feell & 3R @l gug@ & a1 WOfeR § - afd & T F 30T A& g

& T FTEqT Bl

& fr szor & meg B ot PSP TR a5 ARG ¥, FAGmES ¥, ewfcHs € T8
BAT AT FE T & FFAA § dehl 38 FAR H o o 0 &1 U & a1 o
EreT o ORIl & 3r0ell gEEaT & FASA 8 e =T Ife aRTEAAA g
A T § a1 3HT A AfFd 38 T§ HTW Ya Al § F6 ag 3Tel Afdehdr 3R
TEFAT HIT ol & Ugd 37U Siiad Pl JHATCT X ohd! & & aREIfa & e aAfeem &
U UEAAT P TATC @A WV HR G3W D Y 58 A1 BT A IWAT IV Fh
SHAT GEAAT ATdddl Pl HIT AT H |

SaaEar fagor

FETHT T & AR FEdad gl &l Teh 3eed T & O T AT &t Sitaed |
IUATAT TIRY Seelal el Fh FJST T TTAT I 38 0D ARIND FHIIT Sl ygfeerat
asmaﬁgsﬂ%ysﬁa\ww Sed qddaimvgﬁﬂ%sﬁmaﬁwaﬁﬁmm
ol & 32T § & AT AeT| Td QY il 1 TgI W AIT0T &1 3T & Th
& B Y 3R ufd B G B MU AT Fgd B Foll AT AT Th T T o1 ddey
¢ [F g% HAED el & Fard By 30 ARR T TmEar & 9T W 3R 3a ShaeT
A A i 3EP mU UG B AR ufd g Sl Usg Qa1 T AIadT Hr Far H AT
Sael el Y| 3HD WY-AY M Foaed G101 & mu gl i Faedy o o
SHE & AT T FHIEP 3¢ oITaT AT FF AJST BT TaHTT FAHT A ggicedt & ufa
SITET BT & 3Mehdh oidT & 3R ag Feder g & 8 fAIIuT &t v Asca S &
ST SEHFTY BT UTelel el H Teh QU &l TG Fholdl & 376 fAFHT T IET
i gorar ¥

RTETT

T S haATRT3TT T RIET & HIU F EUR 394 TIRAIRE 3TeRlf W 3MaRd & FIimm
3eTehT AT AT Fh G20 T gou aredl MAEEEt # Fated § o Afeen HiaRe sl 6
TMAERET & Fated § SHET AT Td goul alal 1 & & S arell RI&T 3o
Shaet & qd AuiRa 3228t vd AAPHAT 3T & HTET el =Af¥T Brel SN b1 AT AT
[ HiEell Td J3Y Ueh q@R & U © 37U Toh & 0Hah & al Uge] & SHHT =l
RI&TT Pl HATA HAgcd &1 ST Tnfed

HETHT T & IHJAR AR & HIHATISID IHMRh Tsieiiiced IR AP qadm H Bl
P g B H AT T 3N FAgqu HEAR A ¥ qA 3EG T S TR B
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& Tl ¥ S & T 06 HRAT FATS H AT ST UAT DINPd AUl 33
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Abstract

The Prisons We Broke helps us understand the Dalit community ethos and the huge vicissitudes
that occurred throughout the course of the time period. Kamble's story reverberates with the
impression of women's grief in the face of several dominances. She artfully weaves together the
gender, socioeconomic, and caste-based dominance that Dalit women face. The caste system in
India, where it still plays a role in determining people's social standing, is deeply problematic.
Kamble's autobiography serves as a scathing parody of India's entrenched caste system,
socioeconomic strata, and patriarchal beliefs. Kamble's writing has helped her express the range of
emotions and physical struggles that she has experienced as a woman in both the professional and
personal spheres. In her autobiography, she reveals the most private moments of her life, noting
the ups and downs of her development via the recording of countless traumatic events. In this
study, we analyse Baby Kamble's strategy for using her pen to heal the downtrodden and work for
the betterment of Dalit women.

Keywords:Prisons, Broke, Socioeconomic, Dalit community.

Introduction

Baby Kamble, a member of the Dalit minority, gained notoriety as a prolific author. She was well
admired for her work and recognised for her activism, even among the most well-known
traditional authors. Her book is dominated by female perspective and she emphasises the double
suffering that women of lower castes experience at the hands of their higher caste men and their
own men. As a member of the oppressed group, she felt compelled to share her pain with the world
via her writing.

Although India has improved its socioeconomic standing in many respects, the extremes of its
south and north have not brought more prosperity to the majority of its citizens. According to
Hindu mythology's "Varna System," society's misfortunate are classified. The Brahmins were at
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the pinnacle of the social hierarchy in Hindu texts, followed by the Kshatriyas, the Vaishyas, and
the Shudras. This method was what classified individuals into various social strata. Dalits are the
lowest caste in the Hindu social hierarchy. In the Hindu caste system, they have a lower position.
From the time of colonisation forward, the higher class cruelly treated these hapless people. But,
those who had been marginalised were able to organise under the banner of "Dalit" to fight back
and demand their rights. Unfortunately, crimes against Dalits persist even in the 21st century,
notwithstanding the constitution of India. The realisation of Dr. B. R. Ambedkar's vision of
economic and social equality in India is still a matter of debate, especially in rural areas where
atrocities endure to varying degrees.

In the 1960s and 1970s, Dalits began speaking up in Marathi literature; later, they did so in Tamil,
Kanadam, Malayalam, and Telugu. These writers used their own experiences with caste
discrimination into larger works of fiction, poetry, and theatre. In order to raise awareness about
these issues and get their message out to more people, they turned to autobiographies, which give a
true account of their life.

When it comes to interpreting content written in regional languages, the translators take an active
role. The material must be translated into English since it is read by people from all walks of life
and is also available to the other conquering class in many areas of the globe. The translators have
firm faith in translation's ability to mediate conflict. The Prisons We Broke was selected because of
its in-depth analysis of the author's struggle to find her place as a woman in the patriarchal, caste-
based Hindu Indian culture.

In the past, a different literary movement depicted Dalit culture and history. That which was really
important to them was obscured, but a vivid picture of their lives was presented to the outside
world. The latter provided an accurate depiction of the caste to counter the one presented in
standard texts. That's why many Dalit authors set out to use their literature to spread hatred of Dalit
culture among the higher caste.

Tripartite Subjugation

Kamble makes an important point when she says that Dalit women face societal suppression on
three fronts: because of their gender, their socioeconomic status, and their caste. She portrayed

patriarchy in a way that wasn't meant to shame the men of the culture, but rather to shed light on
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why their culture condones violence against women. According to her, this practise allowed men
to publicly humiliate and abuse their wives. Kamble says that every day, the Maharwada resounds
with the cries of women whose husbands beat them for no reason. The parents' attitude towards
their daughters had nothing to do with love and care. They endure hardship throughout their entire
lives, regardless of age. They're put through a lot of unnecessary pain without having done
anything wrong. As women, members of the Dalit community, and those living in poverty, the
women of the Dalit community are subjected to three layers of discrimination.

Family members and the general public alike did not respect Dalit women. They weren't respected
as anything more than a commaodity, a means to an end (having children) and an object of lust (to
be used in a sexual context). They are treated inhumanely, and she is unable to relax or breathe
freely because of the tension she feels around them. Over time, the women become the target of
the hostility and suffering of the Dalit men because they threaten their sense of masculinity and
honour.

Some people believed that marriage cast a curse on young brides. They tied the knot when they
were only eight or nine years old, before they even understood what marriage entailed. Tensions
between them and their in-laws were high. Every day they have to convince themselves that they
are doing their best, or else they will be severely beaten by their spouse or their in-laws. It was her
parents' responsibility to account for even her little missteps. No man ever asked about or bothered
to listen to her problems with her in-laws. They treated her like a slave, expecting her to perform
all the menial tasks around the home. When the in-laws mistreat the daughter-in-law, the in-laws'
mother seeks reparation and justice by doing the same to her.

Women were subjugated to men in most societies. Female Dalits face triple subjugation in today's
society. First, as a woman; second, as a Dalit; and third, as a member of her social class. As Dalits
and women from lower social classes, the women are targets of discrimination and abuse. None of
the Dalit movements have brought attention to the daily violence she endures. By making these
motions, she was able to temporarily forget about the little family conflicts that bothered her on a
daily basis. The majority of economically disadvantaged women in India report experiencing
physical and/or sexual assault from their partner or in-laws, according data from the Indian

National Family Health Survey.
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Men have dominated society and it is they who have imposed these religious and cultural
connotations on women. These people never let women live life to the fullest, the way they wanted
to. The stigmatising designation effectively banned and restricted them forever. Kamble was not
unique; she describes the canning, lynching, and thrashing that women endure at the hands of their
fathers, siblings, comrades, and spouses. Whenever and everywhere, her partner abused her; she
defies tradition. She gives an example of how she was victimised by her husband's sexism. A
complete stranger stared at Kamble the entire train ride. Because of this, her husband boarded the
train with suspicion and struck her. Not her fault, but she took it as fate anyway. It's a symbol of
patriarchal authority. This viewpoint is shared by many women from underrepresented groups.
They may not even realise how easily they have come to tolerate this kind of behaviour. The man
takes advantage of these women because they play the victim role in society.

Threads of Feminism

Feminism weaves its invisible way through Kamble's memoirs. She described the prejudice and
discrimination that Dalit women endure because of their lower social status in both caste and
gender. She has done the right thing by using her memoirs as a way to get her point through to
people in her own neighbourhood. She documented the struggles of herself and other women in the
world in an autobiography she left as a message for the next generation. She felt it was important
to capture the history of her town in case its legacy was misrepresented in future ages.

Baby Kamble drew a lot of motivation from Dr. Babasaheb Ambedkar. She had seen his actions
from an early age. She participated in movements led by Ambedkar. He was held in high esteem as
a potential saviour who might alter the course of events. She heeded Ambedkar's advice and
worked hard in class. She had no qualms claiming her education had helped her establish her
identity as a proud member of the Mahar group.

She used her schooling as a powerful weapon in her struggle against the distorted caste system. In
those times, it was far more difficult for a Dalit woman to pursue higher education. Kamble's
success may be traced back to his father, whom Dr. Ambedkar inspired. At school, Kamble encountered
many of the same difficulties that other Dalit women authors have had at the hands of their upper-caste
professors and peers. Just a handful of males and a similar number of girls were able to complete secondary

school. There was nothing positive from her time in school that she could look back on with pride.
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A good education has set her on the path to success. She has bravely addressed the blind rituals,
superstitions, and ignorance that permeate her culture. She has also brought attention to the dearth
of literacy, technology, knowledge, and confidence among her people. She joined her brother and
the Ambedkarite movement rather than accepting her destiny and giving up hope. She was there
for her brother and a group of young men who wrote songs praising Ambedkar's ideas when they
needed her support. She diligently advised those who were reluctant to let go of their traditions.
She had a front-row seat to the evolution of her people, and she did it on purpose. After hearing
Ambedkar's speech, some Hindus even began to convert to Buddhism. She wrote an autobiography
in which she emphasised the numerous times her people turned down the scraps and dead animals
that the higher castes provided them. In her works, she praised Babasaheb and felt honoured to be
called a product of the Ambedkarite movement.

Distressing Reminiscences

Kamble was taken aback by the newspaper article she read about Shudras in Hindu mythology.
The analysis lacked objectivity. According to the story, Vishnu deceived a Shudras woman by
pretending to be her husband. In this case, the woman's chastity was called into doubt. She became
infuriated after reading the account. The higher caste has mythologized the oppression of Shudra
people, the narrative showed. The ease with which they were taken off their hands greatly
disturbed her. Her anger over the incident inspired her to write about her life for the first time.

It is clear from her writing that the upper caste treated the Mahar people of both sexes with
complete impunity. For Dalit women, there were a number of different forms of dress codes that
were expected to be exhibited. A saree with borders was seen as a privilege reserved for women of
higher social status, so they were not allowed to wear them. The only ways Dalit women could
drape were by tearing the border or hiding it inside. They could not join the upper caste on the
sidewalk in their slippers. Mahar women are expected to bow and say, "The humble Mahar women
fall at your feet, master," when they encounter men of higher social status.

The weak Mahar women are easy prey, and everyone seizes the opportunity. They didn't hear their
names being called. Instead of handing them their pay, it was thrown to them. Even though they
did laborious tasks like carrying firewood, grazing the cattle, and cleaning the cow sheds from

morning to night, working in the field, etc., they were sometimes paid with only the leftovers.
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She also recalls how, despite challenges, mothers and other female family members worked to
make their homes a haven of joy for their children. These ladies constantly see their home as fit for
a queen. Periodically, cow dung is used to clean and polish. In this way, many moms served as role
models for their offspring. They saw their duty as one that included adoration of the divine. In their
own way, they believed. Kamble especially likes the elevated role that the ladies play in the
ceremonies. When deities or goddesses take possession of women, they are elevated to a lofty
status. The guys are threatened until they give up. They use the male member's vulnerability to
manipulate him into grovelling for forgiveness. An act of vengeance against the patriarchy. Even if
it's just for a short time, the joy of giving birth is hers to experience via this position. For a short
while, the patriarchal system has been suspended, creating an opportunity for women who have
suffered mental breakdowns. These wives have internalised the idea that their male partners are
deities. With this idea lodged in their heads, individuals take their family members' verbal and
physical abuse in silence.

The Prisons We Broke, an autobiography written by BabytaiKamble, was first published in
Marathi under the name JinaAmucha and then translated into English by Maya Pandit. On the
basis of her reasoning, we may divide it into two halves. For starters, she aims for a sweeping
thematic depiction of the Dalit women's sense of otherness inside their own society. Second, she
praises the efforts of other women who, like Dr. Babasaheb Ambedkar, want to see lower-caste
Hindus treated the same as upper-caste Hindus.

Using her own experiences, BabytaiKamble identifies Dalit persecution in The Prisons We Broke,
giving a bleak picture of the harsh reality they face. Since Maharwadas are the embodiment of the
biases of the Hindu caste system, which are most prominent in and around Maharashtra, she will
have a front-row seat to Dalit persecution as she grows up in a Maharwada community. Almost
fifteen Mahar households make up a typical Maharwada on the outskirts of a hamlet in
Maharashtra, a state whose name, strangely, has its etymological roots in the Mahar people. The
Prisons We Broke's commentary on Dalit persecution is warranted since Maharashtra is one of the

states where the caste system is most entrenched.
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It doesn't mean people haven't pushed back against the dominant group. Over the years,
Maharashtra has been the site of Dalit uprisings in the arts, in combat, and in religious traditions,
among other arenas. One such effort is The Prisons We Broke, which has a story about women's
struggles but is notable for being written by a Dalit woman. During the first two waves (1850—just
before independence), feminism in India was defined almost exclusively by privileged upper-class
males with a saviour complex. At the time, political awareness ran low among Indian women since
they were kept under control by family and religious institutions. There are three distinct phases
within third-wave feminism itself: the accomodation phase, the crisis phase, and the empowerment
phase. In India, the feminist movement's main focus was on economic and social concerns during
the "Time of Accommaodation,' which is often seen to have given way to the 'Period of Crisis' in the 1960s.
The entirety of BabytaiKamble's (born in 1929) 2009 book The Prisons We Broke (original
Marathi: JinaAmucha) is based on her own experiences, many of which date back to the 'Time of
Accommodation' and beyond. For The Prisons We Broke to be considered literature of its day, it
would have had to address feminist and women's rights concerns. However, Babytai's reliance on
socio-economic disparities as the source of her writing in The Prisons We Broke is explicable
through the lens of intersectional feminism, which explains why Dalit feminism cannot be said to
be at par in its development and demands with the rest of the feminist movement in India.
Intersectional otherness of Dalit women

In The Prisons We Broke, the interconnectedness of Dalit women's suffering is a prominent
subject. Babytai implies throughout the book that if Dalits were an othered society by higher caste
Hindus, then Dalit women were an othered community by males within their own community.
This, she says, may be traced back to deeply ingrained patriarchal social norms inside the family,
which are most seen at the lowest socioeconomic levels.

She goes on to argue that women are set against one other due to power dynamics developing as a
result of family and societal ties, which in turn worsens the situation for women overall. In The
Prisons We Broke, she backs up her claim with instances from real life, including interactions
between a lady and her mother-in-law and a Dalit woman and a Brahmin woman from a higher
caste. According to Babytai, it was usual in the Maharwadas for a mother to falsely accuse her

daughter-in-law (who would have been around ten years old at the time) of performing crimes she
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would not even understand, Killing the child and convincing her son to remarry a widow. She
explains the mental state that leads a woman to take her frustrations out on an innocent victim,
even if it means risking her own life. The Prisons We Broke focuses on the ways in which women
are marginalised due to their intersecting identities.
Conclusion
The act of writing one's autobiography is a kind of personal exposure, and Kamble's book is,
whether intentionally or not, a depiction of her life's events. It reveals her inner growth as well as the
turmoil she is experiencing. Exploring the works written by women is necessary if one is to have an
understanding of the complexity of the female mind. The act of writing itself became a metaphor for her
ability to survive, and the autobiography itself became a mechanism by which she might rid herself of her
sadness and other maladies. Her writings challenged both gender stereotypes and societal attitudes about the
appropriateness of capital punishment, therefore paving the way for other women to achieve freedom.
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Abstract : The paper considers the effect of a static applied magnetic field on pulsatile flow in
stenosed arteries . The physical problem is modelled by the Navier Stokes equations. The effect of
magnetic field, Womersley number and Darcy number on the Wall Shear Stress, volume flow rate
are studied.

Key-words Unsteady Blood Flow, mild contraction, MHD, Permeability K

Introduction : Blood flow under normal physiological condition is an important field of study, as is
blood flow under disease condition. The majority of deaths in developed country result from
cardiovasular diseases, most of which are associated with some form of abnormal blood flow in
arteries. The factor responsible for these diseases are not yet exactly known. Atherosclerosis or
stenosis is a vascular disease which affect arteries by a subendothelial build-up of fatty or lipid
material rich in cholesterol,for such disease, the fluid dynamical parameter like high WSS(Wall Shear
Stress) play an important role in the genesis of a disease. Many authors have discussed the problems
under contraction. Sanyal and Maiti (1998) studied a mathematical model on arterial blood flow in the
presence of mild stenosis and obtained the pressure gradient and wall shear stress by series solution.
They concluded that the pressure gradients increases with the increases in hematocrit value which
indicates that there is higher value in systolic and lower value in diastolic pressure. Sanyal and Maiti
(1998) studied a mathematical model on arterial blood flow in the presence of mild stenosis and
obtained the pressure gradient and wall shear stress by series solution. They concluded that the
pressure gradients increases with the increases in hematocrit value which indicates that there is higher
value in systolic and lower value in diastolic pressure. Sanyal and Maiti (1998) have worked out
pulsatile flow of blood through a stenosed artery. In this paper, it has been attempted to study the
magnetic effect on the unsteady blood flow through stenosis when the tube is filled with a porous
material of constant permeability K.

Formulation of Problem : Let us consider the pulsatile axially symmetric unsteady flow of blood
through stenosed artery. The blood flowing in the tube is assumed to be a suspension of red cells in
plasma. The hematocrit dependent blood viscosity is taken as described by the Einstein equation
u=o[1+P h(r)]. The diameter of the artery is not less than 1mm so that Fahreus Lindquist effect is not

significant. The artery is considered as long cylindrical tube with axis of symmetry coinciding with
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the z-axis. A static transverse magnetic field of moderate strength has been applied, so that induced

E.M.F is assumed negligible result of which a Lorenz an force came into existence opposite to flow
direction

and tube is filled with porous material of constant permeability K. Geometry of the stenosis is defined

by the function
m: 1—i(1+cosz) -L<z<L
R, 2R, L
1)
1 otherwise

2L is the length of stenosis. R(z) is the radius of the tube in the stenotic region; d is the location of the

stenosis, R, is the radius of unconstructed tube ,8 is maximum thickness of the stenosis

The governing equations of the motion with axisymmetric condition %():0 and

impermeable wall in the cylindrical coordinate system (r, 6, z) is given by
ow

—=0
0z
a_,
or

aT p Oz ror

2
A Lo, 00 B, o
r

The boundary conditions are

w=0atr=R(2)
and
dw
—— =0atr=0 @)
dr
Introducing following non-dimensional parameter :
R5oB; R?
y:L; t:l; 09B¢ :Hz;ﬁzzDaz; PRy 0= d?
Ry b Ho Ry Lo Ko
(4)

Substituting the values of v, u, h(r) in the equation (2) and then using (4),we get

2 _ p2 2 _n2 ey
&a_wzi@_klg{(a_ky”)y@}_ RO OBOW_(a kZ )W
ty 4ty O My O YOy oy Ho Da
Bhn = k
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a=1+k

For the solution of the equation (1.7), let us consider

w(y, t) = W(y) e, (5)
2
_ &@ = cel® (6)
Mo OZ

Then we have

Ly ™M @i 2w W=
y dy dy Da Da
(7)
The corresponding boundary conditions are transformed to
W=0 at R ®)
= y = —
Ry
and
dw
——— =0 at y= 0 (9)
dy

Method of Solution :
Frobenius method is applied for the solution. For this, it is required that W is bounded aty = 0 and

the only admissible solution satisfying the boundary condition (8) is
e8] C o0
w=D> A y"-——> A,y™? (10)
m=0 4a m=0

Where D is an arbitrary constant to be determined by the boundary condition (8) and

(@ki+H?+ 2 DAL HkMm+)M-n+DA, ., —Lz An-na
A _ Da Da
a(m+1)*
(11)
and
2: 2 a k
(@’i+H?+ Diaz)/im’l +k(M+3)(M-n+3)4, ., — Diaz/lm,n,l
}\.m+1 =

a(m+3)?
(12)
with Ao = 7\,0 =1and A,m = 7\'7m:0
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Here the constant D involved in the solution (10) is obtained with the help of (8) as

(13)

Hence

(14)

(15)

In particular, in the absence of the hematocrit, the average velocity wy is given by Wo
Coeiwt

/ ). 1
_ : 1_Io( a I+D<'fy)
2 2-
(0! I+Da2j Io(‘/a |+Da2)
(16)

The dimensionless form of w with respect to wq is now obtained from equations (15) and (16) as
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A7)

Volumetric Flow Rate : The volumetric flow rate Q of the fluid in the stenotic region is given by

R/Rg
Q=2nR I wydy (18) Using the equations
0

(6) and (15) , we have
Q =27 RO

ce'““ w m+2 w

T4 2 Pm 2 Agy" ZA kay ydy

R/Rg m=0 O me O

0
0 R "
A -
5 (Rj
3 o m+2 " m+2 o
(2B ] SR -5
2au \ oz )&% "\ R, ) & m+2(R, =
£alr)
m= RO

N

o

(19)

Let Qq denotes the flow rate of plasma fluid in unconstricted tube when M=0 and H=0, Then

3
0= _ﬁ(@j (20)
0

0
(—p being the pressure gradient of the fluid in unconstricted uniform tube.
0

Q

Thus non-dimenional flow rate Q = — is given as:
0
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m+2 m+2 m m+4
0 R 0 R ) R 00 ﬂ,m R
ﬂ az m=0 RO m=0 m-+ 2 RO m=0 RO m=0 m+ 4 RO
a

Q-2 s
=) 2, Am[RJ

(21)
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ABSTRACT

This paper enlists an interesting and locally very uncommon taxon
Nonea edgeworthii A. DC., collected from a village in district Rewari of
Haryana state. During Floristic survey of the region, under the
ongoing research work of the first author, this interesting flowering
plant species was reported. It was later identified as Nonea
edgeworthii A. DC. with the help of relevant literature.

Keywords: Floristic Surveys, Haryana, New Record, Boraginaceae,
Nonea

INTRODUCTION

Nonea Medik. commonly known as Monksworts in spite among the
largest genera of family Boraginaceae tribe Boragineae is lesser known
and explored, includes annual or perennial, hispid herbs. The genera
have 08 accepted synonyms and 45 accepted species worldwide
(Weigend et al. 2016, POWO, 2019). Pontic-Caucasian Mountains and
Irano-Turanian-Natolian highlands are two centers of diversity of this
genus (Selvi et al. 2006, Falatoury et al. 2011).

Its native range varies from North Africa to temperate Eurasia and
introduced to North western Europe and America. The genus Nonea is
paraphyletic and has been described based on the accrescent fruiting
calyx and the hairy fornices inserted at the throat of the corolla
(Baytop, 1979). A palynological survey of tribe Boragineae has shown
that Noneacontains the greatest diversity in the tribe, with five pollen
grain types none of which fits into sections described by De Candolle
(1846) Bigazzi & Selvi (1998); Selvi et al. (2006). Another survey of
stigma forms in the tribe has confirmed Nonea as being the most
variable genus, with six types largely corresponding to the pollen types
(Bigazzi and Selvi 2000).

In India, this genus is represented by three species: Nonea
edgeworthii A. DC., N. melanocarpa Boiss. and N. pulla (L.) DC.

© Lal and Vashistha, 2022
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MATERIAL AND METHOD

Study Area and Finding

In the course of study of Floristic diversity of Southern
Haryana, the author came across a wild hispid herb,
near Peafowl and Chinkara breeding centre, Jhabua,
Bawal district Rewari, Haryana. Only two individuals
of an interesting plant were seen among grasses.
Looking at the scarce distribution, only a single
specimen was collected for future reference. To record
maximum morphological aspects of this plant, many
photographs were recorded in the field, covering each
part and from all possible angles.

After detailed study of abundant relevant literature
and available herbarium records, together with
additional analyses, convinced us the specimen was to
be referred as Nonea edgeworthii A. DC. It differs from
its close relative N. turcomanica in having denticulate

margin of leaves. No previous records of the species
could be found in published literature for Haryana
state (Jain et al. 2000; Kumar 2001), as well as states
of Himachal Pradesh, Uttrakhand and Uttar Pradesh.
Therefore, it is hereby being reported as the first
authentic distribution record from the region.

RESULTS AND DISCUSSION

Taxonomical Note and Description

Nonea edgeworthii A. DC. in DC., Prodr. 10: 30. 1846.
Ried], in Rechinger, Flora Iranica 48: 249, 1967; Kazmi,
Jour. Arn. Arb. 52: 674, 1971.

An Annual, procumbent, hispid herb, about10-40 cm
or more tall. Stem many, sometimes solitary,
ascendant to erect, branched (10-16cm. long) from
base, ascending, pubescent to hairy, with shorter

Fig. 1. Nonea edegeworthii A. DC. A. Habit; B.-D. Leaves and Inflorescence
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adpressed or spreading hairs mixed with pungent,
stout, erect ones up to 0.5 to 1.5 mm long trichome
especially on ridge, arising from prominent
tuberculate bases; Leaves basal and cauline, basal one
oblanceolate to lanceolate, spathulate, obtuse from
middle gradually narrowed towards base ultimate in
short petiole; petioles winged, densely on upper
sparsely on lower surface with trichomes; cauline on
middle portion are sessile, lanceolate, entire to
irregularly dentate; obtuse to sub-acute. Basal and
cauline leaves 35-100 x 5-15 mm, hairs similar to
those on stem and branches. Inflorescence elongated
in fruit, short otherwise. Flowers subsessile. Pedicels
pubescent, recurved, up to 3-4 mm in fruit. Calyx 5-7
mm long, up to 10-13 mm in fruit, dense puberulous,
divided halfway; lobes saccate, triangular in fruit,
otherwise linear to lanceolate. Corolla creamy white,
tube 6-7 mm long, glabrous; somewhat infundibula-
form; indistinctly zygomorphic; obtuse-
crenulate, throat with minute group of hairs (in twos)
Anthers 1.5-1.7 mm long, narrow oblong, stigma
obscurely bibbed. Nutlets approximate 5 mm long,
transversely ovoid, glabrous, rugulose, dark brown-
black with white spots; collar thickened 0.5- 0.6 mm
high, plicate, longitudinally denticulate.

lobes

Flowering Period: March-April.

Distributional Status and Significance

Nonea edgeworthii A. DC. is a rare weed and are
distributed in the plains and hilly areas of Pakistan and
India (Ali & Qaiser 1993). Nonea edgeworthii A. DC. is a
microphyllous, therophyte grows naturally in loamy
dry soil along with some other plant species like
Heliotropium curassvicum L., Gnaphalium species etc.
(Ishaq et al, 2017). Global Biodiversity Information
Facility (GBIF) has listed 8 collection records for this
species from India, all of them from Punjab (Sangrur
These
collections have Recent work by Sharma (2021) has

and Behlolpur have been mentioned).
listed this plant as a very common weed of the fallow
fields, especially the semi-arid parts of Punjab state.
However, none of the distributional records have been
confirmed from geographical vicinities of the area
under study (i.e. district Rewari) or even the entire
state of Haryana. It is worth mentioning here that
during subsequent explorations in 2021, especially for
recollection of the specimens of this species, this plant
could not be located. Therefore, despite all the reports
of earlier published works, the author is of the view

that this species locally very uncommon. A very brief
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flowering period, along with its
distribution is probably one of the major reasons why
this plant has not been reported till now from this part
of the country.

uncommon

The importance of plant can also be attributed by
some significant work on its ethno-medicinal
properties. It has been used for the treatment of cough,
lung infection, respiratory disruption and in microbial
infections (Matin et al, 2001; Shinwari et al. 2006).
Plant is found to possess antioxidant, antibacterial as
well as anti fungal activity against potential pathogens
like Pseudomonas aeruginosa, E. coli, Salmonella typhii
and Alterneria alternata being contain important
phenols, alkaloids and saponins (Rehman et al, 2017)
(Hazrat et al. 2020).

Conflicts of Interest: The authors declare no conflict of
interest.
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Abstract

Difficulties or extremely large amounts of money are typically easily resolved with the Vedic
technique. These gorgeous and eye-catching techniques are only scratching the surface of a far more
comprehensive and methodical mathematical "system" than what we have now. In Vedic
Mathematics, the complementary, direct, and simple approaches reveal mathematics' unified and
coherent structure. When it comes to performing mathematical calculations in one's head, Vedic
mathematics has shown to be incredibly useful and reliable. There are stunning and visually
appealing methods for performing mathematical calculations quickly and easily that may be found in
the sutras and sub sutras. We analyze the significance of Vedic mathematics in this article's central
theme. Vedic mathematics is more efficient than traditional mathematics because it is more
methodical, streamlined, unified, and quick. The creation of the Vedic Math method is an intriguing
and important innovation that has found use in many different fields. The value of Vedic
mathematics may be broken down into the following categories: mathematical computations; speed;
a traditional method; enjoyable and intriguing; and individual confidence.

Keywords: Importance, Vedic Mathematics, History, Mathematical Calculation, Vedic Sutra.
Introduction

Because of its inherent simplicity, Vedic Mathematics allows computations to be performed in the
mind rather than on paper. A mentally adaptable system has several benefits. Students are not
restricted to following any certain "proper" procedure, but are instead encouraged to develop their
own unique approaches. The result is a student body that is more curious, engaged, and bright as a
whole. Teachers of mathematics who are seeking for a more effective approach are increasingly
discovering the Vedic system. Studying the psychological impact of teaching Vedic Mathematics to
kids; creating cutting-edge, user-friendly applications of Vedic Sutras in geometry, calculus,
computers, and other fields etc. Yet, unless one gives the method a try, they will never truly grasp the
true beauty and efficacy of Vedic Mathematics (Acharya, 2015). Then, it becomes clear that this
mathematical system is among the most sophisticated and effective ones imaginable.

Using only a few basic rules and ideas, "Vedic Mathematics" is a very effective approach or method
for numerical computations. You may use this method to answer any issue in mathematics, whether it

arithmetic, algebra, geometry, or trigonometry. An ancient method, Vedic mathematics is divided
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into 16 sutras and 13 sub sutras. The most basic mathematical procedures are made easier (Agarwal,

2013). Also, it outperforms the standard method of solving algebraic topics like simultaneous
equation, quadratic equation, factorization of cubic equation, etc. Calculations in arithmetic, algebra,
trigonometry, and geometry may all be sped up with the help of Vedic Mathematics. Time spent on
solving arithmetic problems is cut down, and students' self-assurance is boosted as a result. Vedic
Mathematics is speedier and just as effective in the fields of trigonometry, coordinate geometry, and
calculus. As a result, kids make fewer typos and other blunders. It's easy to understand and
implement.

In addition, a set of checks are already incorporated into the system. Without regular mental activity,
our brain weight can rise by as much as five percent, according to scientific studies, and once it does,
it stays there permanently. A research done by an American institution years ago found that using a
calculator on a regular basis for more than twenty years dramatically attenuates a person's brain
(Bajaj, 2005). Vedic mathematics engages both hemispheres of the brain, promoting healthy brain
function. The mathematical system known as Vedic is quite ancient. A scholar named Sri Bharati
Krishna Tirthji rediscovered Vedic mathematics around the turn of the twentieth century. In the 18th
and 19th centuries, Sri Bharati Krishna Tirthaji rediscovered Vedic mathematics, an ancient system
in Indian mathematics. To decipher the math, he came up with sixteen sutras (formulae) and thirteen
sub-sutras (sub-formula). The term sutra translates to "Thread of Wisdom™ in Sanskrit. The word
"sutra” can be translated to "formula™ in English. Vedic Mathematics is a set of practises and
procedures created by Swami Bharati Krishna Tirthji to elaborate on the ideas presented in the
aphorisms and their implications. Vedic mathematics may be applied to both simple and advanced
calculations.

The effective yet simple procedures for solving problems in elementary mathematics. Large-scale
calculations involving division, multiplication, addition, and subtraction may be completed quickly
and efficiently with the use of Vedic methods and formulae. The attractive and startling ways found
in the Vedic Sutras and tricks are more methodical than our current mathematical system (Bawa,
2018). The unified framework of Vedic mathematics is complimentary, clear, and straightforward.
To help them develop "Number Sense," the Vedic system encourages youngsters to apply these
concepts to break down complex arithmetic problems into manageable chunks. Vedic mathematics
calculations are similar to mental puzzles, and the answers may be uncovered quickly, much like
deciphering written text. There are many different sutras (formulas) in the book that may be used to

approach mathematical issues in novel and insightful ways. It will help our kids get a leg up in
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arlthmetlc and reasoning, two subjects that will serve them well in school and in life (Bengali, 2011).

It can stimulate originality in gifted students while facilitating the understanding of mathematical
fundamentals for others who study more slowly. Vedic mathematics has the potential to pique
students’ curiosity about a topic that is typically avoided by young people. There are 16 main
formulae and 13 smaller ones in Vedic mathematics. Solving difficult computational problems and
performing them manually are both made possible with the help of these sutras. Vertical and cross-
matrix multiplication is both covered by the Urdhvatiryakbhyam sutra, which explains the underlying
techniques and concepts for doing so. This sutra is the foundation of the vedic multiplier. It is mostly
derived by doing array multiplication. Triyakbhyam was built and tested, and then its speed was
compared to that of Nikhilam sutra and the algorithms for squaring and cubing.

History of Vedic Mathematics

Counting systems are the first concrete manifestation of mathematical cognition across all human
cultures. Groups of lines were used to symbolize numbers in prehistoric cultures, but later on,
societies like India and ancient Rome’'s Harappan system used the alphabet to denote precise
numbers. Not all ancient cultures used a ten-base system for their numbers, despite the widespread
assumption that this is the case today. The sexagesimal (or base 60) system was used in ancient
Babylon (Bose, 2014).

The Decimal:

Analysis of Harappan weights and measures suggests that a decimal system was in use in India as
early as the Harappan period. Scales having decimal divisions and weights corresponding to the
fractions 0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50, 100, 200, and 500 have been located. The incredible
precision of Harappan weights and measures is one of their most striking features. The accuracy
required at the time is illustrated with a bronze rod with markings in units of 0.367 inches. Town
planning standards necessitated the use of such scales to ensure that roads of uniform widths ran
perpendicular to one another, that drains were built to exacting specifications, and that houses were
built in accordance with predetermined parameters. Trade and commerce likely flourished in
Harappan civilization because of the availability of a gradated system of correctly marked weights
(Burton, 1997).
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Mathematlcal practice in the Vedic Period:

To a large extent, Vedic literature connected to religious events is the primary sources for accounts of
mathematical activity throughout the Vedic period. In contrast to religious motivations, secular
interests drove the study of mathematics in early agrarian societies. Mathematical progress of India's
early civilization therefore matched that of Egypt, Babylon, and China. Accurate measuring of
farmed areas was necessary for the land grant and agricultural tax assessment system. Menstruation
issues arose as a result of redistribution and consolidation of land. Individual farmers in a hamlet
typically had their holdings split up into many parcels to guarantee that all cultivators had an equal
proportion of irrigated and non-irrigated fields and tracts of similar fertility. As it was impossible for
all plots to be circular, local authorities were tasked with reshaping irregularly shaped plots into equal
squares. Many sorts of events might increase or decrease a taxpayer's assessed tax rate, which was
based on a set percentage of their yearly or seasonal crop earnings. Because of this, revenue
administrators have to be proficient in geometry and mathematics. Mathematical tools were therefore
mobilized to aid in the development of both secular and religious practices (Jiji, 2012).

Importance of vedic mathematics

It's worth emphasizing that "Vedic" is an adjective when describing the Vedas. The themes of
building, engineering, and general mathematics were covered in "Atharvaveda,” one of the four
Vedas. Contrary to popular belief, however, the Vedas include no mention of the mathematics that
has come to be known as Vedic Mathematics as a result of Swamiji's research. As this finding has no
evident connection to the vedic, the obvious issue is why it is being called "Vedic." Some people take
issue with how the word "vedic" is being used to describe Swamiji's methods. Disciples of Swamiji,
however, have valid points of contention. Swamiji explains that the term Veda refers to the source
and infinite repository of all knowledge. For this reason, Swamiji referred to his finding as vedic. In
the Lucknow University sometime around 1950, Swamiji gave a blackboard presentation of the
sixteen formulas of his Vedic Mathematics. Next, during a Q&A, | asked Swamiji to show me where
in the Atharvaveda appendix the sixteen equations should go. He responded without consulting the
Atharvaveda. This proves that the sixteen equations he claims to have found in Vedic Mathematics
have nothing to do with the Mathematics of the Vedic period.

In the Vedic tradition of logical deduction, the study of mathematical relationships is known as Vedic
Mathematics. In other words, Vedic mathematics is a method that makes use of both hemispheres of
the brain, the left for pattern identification and the right for analysis. With this description in mind,

we may appreciate the role that "Darsana," or inspired pattern recognition, played in the transmission
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of these sixteen equations to us. As a byproduct of this definition, we may infer a nonreligious

interpretation of Vedic Mathematics, namely, Vedic language. No religious connotations should be
read into this at all (Thapliyal, 2008).

The Indian Numeral System

Although though the Chinese had a decimal-based counting system, they lacked a formal notational
system with the abstraction and beauty of the Indian system, and it was the Indian system that was
brought to the West by the Arabs and is today generally considered as universal. This breakthrough is
significant for a number of reasons, but possibly the French mathematician Laplace best captures
their interconnectedness: "India is the birthplace of a brilliant system in which 10 symbols, each of
which represents a different place value and an absolute value, are used to denote any number. Since
it is so easy to understand, the concept has lost some of its profound meaning and relevance in
modern society. Its elegance is in how easily calculations might be made, elevating mathematics to
the forefront of technological achievements." This breakthrough, as ingenious as it was, was not a
fluke. Both the Chinese pictorial character and the Western roman number system were significant
roadblocks. Yet, conditions in India were practically ideal for this to occur. Decimal numbers had
been in use for quite some time, and philosophical and cosmological frameworks inspired a
comprehensive and innovative approach to number theory (Tirthaji, 1965). The rationalist doctrines
and exacting epistemology of the Nyaya Sutras, as well as the innovative abstractions of the
Syadavada and Buddhist schools of thought, may have also provided inspiration, as may have
Panini's studies in linguistic theory and formal language, the powerful role of symbolism, and
representational abstraction in art and architecture.

Aryabhata's groundbreaking knowledge of the solar system was made possible in large part through
mathematical analysis. Within around 13 minutes of the current computation, he estimated the value
of pi, the circumference of the world (62832 miles), and the duration of the solar year. Aryabhatta's
computations required him to tackle hitherto unexplored territory in algebra (beej-ganit) and
trigonometry (trikonmiti). Where Aryabhatta left off, Bhaskar | went into greater depth, including
themes like planetary longitudes, planetary conjunctions with each other and brilliant stars, planetary
risings and sets, and the lunar crescent. Bhaskar | built upon Aryabhata's trigonometric equations and,
like Aryabhata, correctly determined that pi was an irrational number, demonstrating once again that
such research necessitated even more sophisticated mathematics. One of his most significant
contributions was a 99% accurate algorithm for computing the sine function. In addition, he laid the

groundwork for the study of indeterminate equations and, for the first time, addressed quadrilaterals
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in WhICh no two of the four sides are parallel (Vaidya, 2019).

Solutions to Practical Problems

Innovations occurred in the field of practical mathematics, as well, such as the development of
trigonometric tables and the standardization of measuring systems. Tiloyapannatti, written by
Yativrsabha in the sixth century, outlines the system of infinite time measurements and provides
several different units for calculating distance and time. Mahaviracharya (Mysore) defined the
standard approach of finding the Least Common Multiple (LCM) of a set of integers in his 9th-
century work Ganit Saar Sangraha. Brahmagupta had already looked at the problem, but he came up
with equations to determine the area of an ellipse and a quadrilateral inscribed in a circle. A number
of 9th-century mathematicians were interested in finding approximate solutions to indeterminate
problems. Late in the ninth century, Sridhara gave mathematical equations for a wide range of real-
world situations, including those involving ratios, barter, simple interest, mixes, buying and selling,
journey times, wages, and cistern capacity. His Patiganita, which contains answers to various cases,
is an advanced mathematical book. Formulas for the sum of various finite series are included, and
there are chapters devoted to arithmetic and geometric progressions including progressions involving
fractional numbers or terms. The tenth century was a time of ongoing mathematical exploration.
Notable mathematicians of the century include Vijayanandi of Benares, whose Karanatilaka was
translated into Arabic by Al-Beruni, and Sripati of Maharashtra (Vasantha, 2006).

Bhaskaracharya, the head of the astronomical observatory at Ujjain and the progeny of a family of
mathematicians, was a shining example of Indian mathematics in the 12th century. The Lilavati, the
Bijaganita, and the astronomical Siddhanta Shiromani are only a few of the mathematical books he
left behind. He discovered that some quadratic equations have two solutions for the first time. His
Siddhanta Shiromani theorized that the Earth possessed a gravitational force and explored the
disciplines of infinitesimal calculation and integration, centuries before they were solved in Europe.
Many chapters in this treatise's second section are devoted to the study of the sphere and its
characteristics and their applications to geography, planetary mean motion, an eccentric epicyclical
model of the planets, the initial visibilities of the planets, the seasons, the lunar crescent, etc.
Research Methodology

People's self-assurance can be boosted by the use of Vedic Mathematics, which employs Sutra in
order to resolve mathematical issues. It also encouraged originality in solving numerical difficulties
associated with Vedic Mathematics. Vedic mathematics was found by Agarwal, Matta, and Arya to

be a fast approach for solving mathematical problems. To that end, research on the history and
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S|gn|f|cance of Vedic Mathematics has been conducted. And that's why they were eager to get into

this study. The purpose of qualitative research is to deduce meaning from existing data patterns. It
materializes as a result of meticulous observation, thorough recording, and thorough examination of
the study issue. The goals of this research were to create a word cloud of Vedic Mathematics and
learn more about its relevance in the present world. Vedic mathematics, and its relevance to the
present day, are the primary foci of this research. The researcher has gathered material elaborating on
the significance of Vedic mathematics in order to investigate its relevance.
The researchers employed a thematic analysis technique to go through the existing material and pull
out the overarching subject of Vedic mathematics's contribution to the contemporary period.
Publications were gathered by researchers and analyzed in detail, typically with a focus on qualitative
features. The qualitative analysis employed in Thematic Analysis is called NVivo 12 Pro. The
primary purpose of this global cloud and cluster analysis is to demonstrate the relevance of Vedic
mathematics to the present day. The value of Vedic mathematics, as determined by a thematic
analysis of its word cloud, may be summed up as follows: mathematical computations; speed; a
classic approach; pleasure and interest; and personal assurance. So, we might call this an exploratory
research with the aim of developing a topic.
Analysis
Mastering the fundamentals is crucial for achieving fluency in any kind of arithmetic. The
foundations of Vedic Mathematics are the ideas of base and complement. Several instances of these
are shown below.
Base:
The numbers from one to zero are known as bases. Bases include numbers like 10, 100, 1000, 10000,
100000, etc. Numbers with three digits start at 100 and so on; the first two-digit number is 10. These
are the only integers that can be used as bases. Bases do not include numbers like 200, 300, 450, and
1500.
Complement:
Two integers are said to be complements of one another if adding them together yields the next
closest base.
For Example,

» Take the digits 74 into account. After 74, 100 is the closest natural base. We can get to 100 by

adding 26. Hence, the numbers 74 and 26 are complementary.
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> The number 254 is worth thinking about. The value 1000 is the closest natural multiple of

254, so use it instead. Summing together the previous numbers, we obtain 1000 (+746). It
follows that they balance one another out nicely.

» The complement of 3 is 7, the complement of 28 is 72, the complement of 6545 is 3455, and
so on (Base is 10000).

Ideas for Determination of Complement Number

Example: Subtract 358 7 3 2 from 1000000

To find the complement of a number, you subtract the first nine digits from 9 and the final digit from
10.

9999910358732=641268

Or
9 9 9 9 10
ool deiide W il
Subtract
3 5 &8 7 3
= &6 4&£ 1 2 b

Method: Everything from 9 and everything from 10. In a similar vein, 5183's Complement may be
found as:

99910518 3=4817

Documents Analysis

Thematic analysis is bolstered by document analysis, too. Data can only be trusted if it is
documented. Vaidya concluded that the Vedic Math technique has repeatedly proven to give a
significant advantage in preparing for these events and for an individual's overall development. It's
great for reinvigorating kids' love of learning even the most complex subjects, like Algebra. Students
and academics would benefit much from a thorough and well-developed investigation of Vedic
Mathematics.

By putting emphasis on the signs of mathematical progress, Acharya made an effort to bridge the gap
between the classical and modern approaches to mathematics and therefore alter the discipline's
prevailing paradigm. The author demonstrated how derivatives may be used to solve quadratic
equations and provided an explanation of the connection between the first order derivative and the
factors of quadratic, cubic, and bi-quadratic expressions. The author has also included examples to
illustrate how the Vertical and Crosswise Sutra may be used to solve issues involving Integration by

Parts and consecutive differentiation of the product of algebraic and exponential functions. The
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author draws the conclusion, supported by several pieces of evidence, that the substance has

remained mostly same throughout the last century, although advances in computing power and
approaches to solving problems have influenced how these elements are implemented.

According to research conducted by Agarwal, Matta, and Arya, the scheme and technique of FFT
may be quickly and reliably calculated using an efficient algorithm based on Vedic Mathematics.
This allows for the calculation of N-point Discrete Fourier Transform. The authors demonstrate how
to condense a 4-bit multiplication algorithm into a 4-bit multiplication using Urdhva-Tiryagbhyam as
an illustrative tool. Furthermore, they have spoken about how to use Vedic multiplier and adder in
the construction of a specific FFT. Vedic FFT saves time in comparison to conventional Fast Fourier
transform. New discoveries will be made in many different areas as a result of merging FFT with
Vedic Mathematics. Aggarwal looked into the claims made in "Figuring” by Shakuntala Devi and
found that the way human "computers" like Shakuntala Devi perform mental calculations, using
shortcuts and hints, is strikingly similar to the way Vedic Math performs its calculations.

Bajaj shown that using Sutra to solve problems that call on both imagination and logic may boost
one's sense of competence. From the time of the Renaissance's math geniuses to today, there has been
one constant: the will to succeed by finding novel ways to tackle a problem. Both the broad approach
and the identification of the arrangement of variables and application of circumstance specific
formulae are viable options for solving any problem in Vedic methodology. Developing the Vedic
Mathematics (VM) method, in his view, is a major and intriguing invention that has led to different
applications in all the fields. Why it has so broad applicability is because of how easily and
illuminatingly problems may be solved by using only the barest minimum of mathematics. The
author has made an effort, with hopefully appropriate examples, to compare each Vedic Sutra to an
algebraic proof.

Interpretation

Theme Generation: NVivo 12 Pro is used to process the literature review and develop a theme.
calculation, Vedic, contents, change, functions, individual, development, sutra, functions, disciplines,
explanations, mathematics, helpful, and so on are among the primary bold typeface. Vedic
mathematics is a set of algebraic functions that help to resolve the provided issues and boost self-
assurance, both of which are produced by World Cloud.

Cluster analysis: using a system that groups objects based on their semantic similarity. Figure 1
depicts this expression. Mathematical computations, quickness, a traditional approach, enjoyment

and curiosity, and personal confidence are all clustered together in Figure 1 as examples of Vedic

UGC CARE Group-1, Sr. No.-155 (Sciences) 1133



Industrial Engineering Journal
ISSN: 0970-2555

Volume : 51. Issue 12. No. 2. December 2022
mathematics. Vedic mathematics is supposed to generate capital and interest, arrive at solutions more

quickly, and boost self-assurance. Almost every area of mathematics may be understood in light of
the Sutras. To put it another way, they are used to do a vast number of mathematical operations in
order to answer difficult problems. Effectively employing a sutra can reduce the amount of time and
energy spent on an issue, in compared to more conventional approaches. When the sutra is applied in
a logical and rational manner, the answers seem to emerge out of nowhere. That caught everyone off
guard. These fundamental concepts also form the basis of the computer computing. In the right

contexts, they offer reliable means of computation and sound mental frameworks.

Items clustered by word similarity

Mathematical Calculations

Speed
Qe

b [ Classic approach

Fun and Interest

ndividual Confidence

Figure 1. Cluster analysis

This Vedic Mathematics course is designed to encourage students to combine their natural inclination
towards observation and inquiry with their study of mathematics. Applying and working
mechanically with conventional theories is avoided. Curious students will find the provided details
particularly illuminating. Many people wrongly assume the sutras are just jugglery, yet their logical
justification proves them wrong. Students' mathematical abilities have vastly increased as a result of
their exposure to and use of sutras. Due to its tight adherence to reasonable and logical thinking, it
guarantees both speed and accuracy. Teachers who are well versed in these techniques are better able
to mould their pupils' minds and foster the development of their abilities and interests. Sutras cannot
be applied to concrete situations without the use of reason. The intuition of mathematical geniuses
like Aryabhata, Bhaskaracharya, Srinivasa Ramanujan, etc., is honed thanks to this practice.

With the aid of this course, students can apply the aforementioned sutras and sub-sutras to a
secondary mathematics curriculum that is distinct from the standard approach. The strategy has
matured into a powerful tool. The presentation is novel in that it provides algebraic evidence for each

explanation of the Sutra or Sub-Sutra at issue.
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Results

» Vedic mathematics offers advantages over traditional mathematics in terms of being more
methodical, simple, unified, and rapid.

» With Vedic Math, a previously tiresome subject may be transformed into a joyful game that
anybody can pick up with a grin on their face thanks to the subject's adaptability, levity, and
sense of pleasure.

» Vedic Math's unique characteristics lend themselves naturally to addressing the underlying
psychological issue of Math Anxiety.

» Vedic Math improves both rate and precision. Vedantic mathematics enables speedy cross-
checking systems, mental one-liner calculations, and lightning-fast processing speeds.

» Vedic mathematics provides a unified framework for mathematics that is mutually supportive,
transparent, and intuitive.

» The evolution of a Vedic mathematics perspective is an important and fascinating innovation
that has spawned numerous uses across all academic fields.

Conclusion

In comparison to more standard approaches, Vedic mathematics may be learned and used quickly
with less effort, and it also reduces the likelihood of making mistakes. Also, students are able to
improve their creative thinking, logical reasoning, and intuitive abilities via the use of Vedic
Mathematics approaches, which help them with more than just solving specific mathematical issues.
We get the conclusion that today's one-way calculation lessons are dull and tedious. There are
various techniques in Vedic Mathematics that may be used for particular instances, in addition to the
standard approaches. In many cases, it is possible to do such computations without regard to
orientation or direction. Students benefit from increased creativity and intuitive understanding when
they are allowed to follow their own methods. The capacity to shift gears and pivot quickly is crucial
in today's competitive landscape. Vedic Sutras provide for more precise and efficient solutions to
complex and time-consuming computations than their standard mathematics-based counterparts.
Memory is enhanced, and mental awareness is heightened, via the study of Vedic Mathematics. The
reliability of Vedic Mathematics is its most outstanding feature. Having this attribute makes for a
pleasant and stress-free setting. This motivates creative new approaches. The Vedic system

exemplifies the exquisite consistency between mathematics and algebra.
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FREAT AT | T SNl & breg H§ I aRRfAl &1 s 98 & |'Tad <7 9 g2l © | IRd
oG H # T S & e § At I drerel [T e @ g

FARTG T 9 | ARl AEIfSe aidaReT & el S A Ha 9 g | | off A
AMEISTS IRA"T BT S I8dM SR FHSH & d1& S (U1 bord A Affega fobar & |
A9 AMEINSTe W00 B & BRY AN H 8D AUl AT IhBIl Bl gl HRar ga,

AHIG AU, 3MM& 1 P FIARY HRd 8¢ Sildd U W dedl Il & | AFd B

YTIfie 918" el SHET AUAT BR 2 | 37d: IRIR AT P Hifeld sdbis | 19 YR Bl
3R ®H HI 3Cc HaY BT & Sl S UHR Ao IR FAST SIS & | T S =
AHISTD Sfiqd # dre—fdare, 3He fdare, el g, fdear faare e, sRe e,
f"1er, Sfave, AW’ IR g anfe faegell & Aegd | A Bughcrdl o1 qHE
URId PR gY AIdIdre, FHe—dar 3R 379 9@ &1 QT I Y MR WA dl

RITUAT B BT Dl |

AT 1 AT AR Fepid B [ redr 2 | wavasg: gRae: ol ufdd e e
d gARifag @1 T 2| YW S AMGdEaE @ AR dldbied Bl WEdl B FEtad R
TG & 3 T IG™T Bl Jbe B dicl dfd 9| s8I Jadidig ol 3 d¥ & aHeT

G 2 | 'S9P BIF G@ ¥ g Al 8 AfUG AFIdarg o1 3aRd [IH™ 8 | A1d &) 3l
B SR DI YO & | AN dS! DIy Wik T8l | Y g H AaqE U4 & gd qel g oAl
R T ST SHA 3G DY I8 Fahdl o | 3] YU A1 H AFIAEIG &I STeAd FaH
SR Bl § | Wiod’ & &1 = ifdaat amaamare @ wreer o fR&fEa el 8 -
"M A A B, § AR Al B a7
fQ"g # 7 gu I W &L B Fre
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Wd' & I A Bl ACH Wl & (oY AGART gU 7, Al IR AFG g SiTd

& IS’ Ud AT BT ARV B 3R YOI AMG ST @& foly I8l o7 w99 Sy
o

“Nq H A9 99T AT BRI SR,
R BT T IRAT U BRI 3T |
AT el H TS T BT AR,
9 A DI & W g 3| |
T ST BT B AT Bl IROM HT S © | Wibd' & 9 F&1 e, Afg TP ol 79 2 |

T RS & S8 U A I9d aRT Bl ARG B TS & UATID] DI Id bl Bl i
FRMAET B W SN B 59 AT T YT e & | Aad IRA Bl a1 Al Fw=Aramg 8
Al §, Sd] FARE B M BT AR ¢ | Wiobd' H M & IRF S Aegq 9 AFadr d UH
& FHHY SR BT &, o Q"9 & ¥ A9al & J9dg UF &1 R ¥ T < Y&l
21 s YR SR a1 § ff Aaarare & 99 d<dl w1 o <@ By fedr g
RIS SR BT i T eH—Aadre @1 it Bl |

"3 <1 AegE # g3 291, ofdd, @@y, SR, HAHadl B AT 9 WIWA AT | AR

TR A aRT BT ATERT g1 GIAT AT| AS—HTS P § AT o1 AT AT| AN Th—gax &
I & N U | ARG S T STl 7 W Sl & A P Bl i—8all B Qa1 | Feof
f@"a 4 ade g 99 W B BT A<THA AT B ST 2 | FHS H Yebdl fF~—A~ 8 &
o | TS GuRD! g I UHGl 4 AIEIR—e YabdT g Aadrars bl Rfud &R+ & forg
T GWT Tfd HeH 9o | T it Bl ToT Toge W gl I<T W) 9d <l 2|

“fe=g@! a1 A 81, 7ira 2T R A1 A=

AYE A9 SW &, AT el ded & 9 |
AIIETRIG YehdT 3R ATl BT U138 YT gU W Sil HIaT AR Hacll § FIgH TG Bl
H<'T qd §U PEd & —

"R~ BT AF—ferd el 98 wer-yarg ™
f"agg ¥ =0 faww aRRufRl 9 &4 T &1 e & 96 AT| & 79 &y g
TE Y W TAT| 9RA T 3USH Sar & If$Al # STl gorl FR<R uae &1 IR IHE
B R8T o | Y Sl 7 37U I Bl BIOR g WRAI Sl B Ay 8 dlebd bl
S BTy fBar| S U fRarn f6 g9 A IR @ A< Sl SRe 4
SA-HearT & ure RaErt 21 S 7 ool Wt Rl 8 IRd H we Sl SR e
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PRI DI AT AYATBRY AR H SMI dIol DI 84T of | AROT QT DI oFdT § HIgaN g

AT @1 WA BT S R 8g FHRI Hid [ S ARA—ARA! &1 3 dad 8 —

“YAH OF TS O Bl I 3TAAT S ol |

GG AU I3 BT MY U= 7 v |°
A B WIYAT T FHR Bl Fabell & Od R IR AR QI DI FHAAT DT DR T
B | AR DI AF 9RAT 9 AMT GG, SH R P AER(GdR] dob AIfFd 9 fbar Sg | uegfa =
9T 9erTd & Sl BT AT—3feT A TSedr e @1 71 89 AN BT TN HRAT A1
3R e B1 AMARS ST AFDHR IHH! qe<l g IO B Gol faeT § WHR HAT =12 |
T Sl 7 Gol A9 9 Iod A@ & A AR Fgdl DI WIGR [BAT § | 39D amei H
AR g Ul ®1 R B T 2 | urEiedr 9 aear B SEed $Rd g Suferd AR &
T 2 HIHR AT &7 ST B BT W TIN fBar 8| AR &1 A 9RaT AT AR
HT YA 2| BH 37 AV g8 ARl &I AR 8N, VAT A & Woed SRAT BT |
AR BH—BIAT TET 81, D! AU U= © | T« Sl ‘Ugac!’ Hred H Hed & —

“H 3O HUR YT B

Gl g AfeR dar

SEECIERIESC RIS

§ Wegs f98r Aar”’
BART AT Y UeTH 99191 8 | g8l J6Y & [Jari @I greiffiedr €1 ol 81 g9y &
HEC Pl AR DT e A @ T 2| I Afde—smfdd & ddR & 1 T B
WA B | JRY B ARFSA DI Al el fHar Sar 21 9 BRI GRadn, Jewr
AR SHD eTI AWM B W A6 FR 3T ST 21 98 R I B ¥ deR fedl N
BRI GO $ B, S9 W B 79 R 981 | 390 Qa9 ool afe 9w,
ARFIM, SER, HHUN T, IR, FHAT, Y S qfd |1 T IHBT Ui SIAT a8 91 Iqd
1Y FdeR PR Fhdl 8, S <8 & HctR H TSl BY TGhdl & | STD IRT Bl isid
HR Fhal ©| g8 fba-l & qafhd w7 8 %R Was 9ge uld afd’ary @ gdbe w
FHAT B | S G o W98 guamy, dER, f3a'T gax |9 gua 9. d ) o off,
R 3Mfep AN 37U+ 3fReTed Bl Refl @ oy U MR & forg ofeedl 81 T St &l
o dEady, MR SR gTR’ H R &1 wWR q@Ra g 2| gerr —

eI 71!l A e
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IR & Ufd R @

TR & AT Al QAT e 7

WA & a8 R BT |
ETR # & 3T Wd R AR R 3 R weqa: gftener arcft 8 —

"IARBRI B GRUINT P,

BT T8 AR

|V T A TRl @l R,

argffe gy |
IRT 3T FOR7 1379 7% &8l ST 8, 99 <7 H AR &7 W9 Y69 & 916 FAHel Sl © |
qId ga- R B GEIG 1 BIdl, AR Bl $9d fARad W A FHRIRAN DT ATHAT BRAT
Uedl © | 9Tt faars fhdl siers 99 & W R AT ST 2, uRvTReey afeurg H g fderar
g Ol 2| faear S &1 \Eiioie g9 w1 9 aiReR w) AT ST 7 1 geY a6 @
@gltc I 9 BTeld A A1 =9 3§ 781 X8+ <dl | IR AR &l AN GRAT & g9 Pl
9ifd Hg Wil WS! W& © | S Siad H UY-UY W IWd TR DI FHARIH F S

IS B |
IRA 21§ =R—gM, ar—wa fafg wfta 2 /=T M ® =90 9 B 1 9 U Ja1ed
Sitas &1 fafg wftd # ave Amd & | ofa: 9 guam 991 9a1g, 99 §8 @mrax Rifg mita
S Fel W & | IMERT B 39 Ui §RT IS 1T I had Irad Wil el eIl | 0T
uf 98 gRT [ERT Sfigd @ RrmeiRal 9 g 81 §=r) Sfiad S| &1 srfd Al
2| 97 Tfd—ucT AT YEd] Jiad AT T8 w) e afe R | 8 fafg witq e 2
HieT B g9 &I |died Q¥ § I 89 AIRAT 3899 dfgd a7 e & e ofuel g
RrHeRal & @R &9 98 Jfad &1 W8 Ude dhal & | T MeRT dEdl 8 —

“H gt R T A5 fagd IR gl o W

§ seaigad? R 9 b9 o audl & =R?

I W GI—1a, T vy A o W2

gl e 3T # fhe A SRR fawr?’
e & fawiter Ao € & afe & @ e, Rifg 8 o e Siad &1 R &R
Q, RMEI PR AU Had A giash dR 7, O R I8 JHY T FHS MER—FHA D
AT IFD! Rl 3207 B WRIT HETT? IR & U Al SHHT JF Mg o, AR &
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SHae T TRRT & 31fde gl g | SS9 oilde @] Aal, Wl &I ddel del aHsT Fdhd

2| @ o fifg 29 Tevell @I SR aTel gl R @ dRd §Y hEd § —

“IAIAT B TI A 9N Y,

g 399 A1 e et |

IR el 1 T ©

R I HeT R T e 1
TMERT el T AU IS AZA BT UTA—dIT PRl 2| AH THE & AT I8 [0
haed BT fAded Bl 8| BAR T8 TP I B dsdhl—clsd! § Uefurd fhar Sidr g |
ASD Pl EBR HT IR A ST 2| IW &S B8l ST 2 | S dAsd! I e AR g
aar & Sl g | e a) B B AT He PR R B ofsd Bl gl AT I 2|
1eT 1 Hed AP R TSH! Bl wi A1 e Sl 81 dsdl bl Il PR @1 31ef & al
IRaR TERT | Tehl—aed! H 3MRER a1 9e qI? 94 Ul 7 IR JAHR gar by
g I 89 JOY Wi RN MUBRI BT &9 IR I8 & | AN & Fairor e § & R &R
I BT fderd fAfgd 21 o o0 N R & 99H AR fRu wv | 9y e & vears
T fddhed 8 Ot 89 BI%l 88 P AN Bl R B H Fhdl 8 Fhd © | o Sl
1 e R 97 < §Y Ped © —

T HR B! Febell o gfq rferd 81 ARAT?

U, I F—H &7 TR gDl JHATRAT |

A R ¥ RS {59 a1 7 7 HF gse

weer # wreref # g AR & wm ogg ||
D guY B T B 4 8 e 9 GEel IS b U WR AN A8 98 Fehdl | Sia
% aFl ufgdl IR IR ARI @ 1féd 89 W B G 9 g D SHT 9Wd g | 9 et
&1 P1fad w &1 < gy 9 Aifde AR ST 21 ofd: S9a! ifad B9 @ s @
IRT &1 wfasy frferd | & e & Fwede @ S AR e W) 9o <7 g FEd § —

“faen gART W 9 99 Tb B H HB M,

g T W GTem <1 9 99 db SR |

HANT & dqcl gs Il ATER Y&TE B,

o Y 7RI gdel IAT ATt BT ara [
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AR A H B QT @ I AR T N, &, |31, Hwun, |99, 99an, uE, e

Mt o | T~ AR B @RI iR T H 8 I B Bl & | Q7T I &
"1 T WIHR BT, STd 89 99 ) AR Bl A & Sed 9 3776 1 @I W gfaftsd
P B TN BT | IHD @AM, AF G T [aFAdl B g el H | ARA™
FERIT 30 BR, URAR, 3T B UHdl g JGUSdl bl ol AU 8] B drsdl 3ffug fa’g
H 98 UHAAT AR SMSAIAT & dIol 941 =18l & | Sy R H¥pid B qaaq 1aq

e HET Of1al & | [ S 6T B ‘GGG B H BT AT W JAEMRT 8 | S9d Hre
i IRG WOR @ Ifdadl @ Ifd dedrr @ aia Ak B T S & U AETer
AHd ® MG A W U FAd Q@S Il B URWRES ThHdl 9 HGHd & AR Bl
sred A B wfd g S fasfiwor & wreem 9 Q79 dg@ @ e &1 fR&fyd e gu
HEd B —

AT, QT B RET Bl B BT g H S [UM,

R g8 T QT 81 Sl B TERI R I

T U AT § PR I8 Adhd © T T8 U107

ugh T 9T iRgdt f97q @1 ara, arear g # For”
T ST ROl FAR BT ST PRAT a18d & | ARAATGAl I A1 [ S JEl 318 R ©
fF 9 o g I & IR &1 SER IR G 37T H 9gd & F<'1 BT TIR-TAR N |
4”9 dgca B WG g BE AU 7T H AGY W Sl U1 brABia g H HEd © —

“TA 1 A"I—ggHl I, B I5U IR PR,

U, 3T B B UR, X Q37T H g TR |

PRD Ugel AR, IR Al IRA B IR

R AR H o, faar a1 &2 @l
IRA 3T UP B 9 T © | T2l I 3MeHi T S=aT Mar § &1 Far axall © | g fuar
HeTcHT T S A fArl ol @ YR @l JE—JAg] < B 3d FI by | e S |
@YD BT QT BT IS HEPR D He<d Pl NIbd B B JAF [HAT| BfA [ Sl
T &1 -89 &' D1 aRdfda o @med o | 0T Siigd Dl AE——ae = g4 &
fU 9 S 999 & forw @ S o1 faf=1 w6y | grfor oRads & || S9!
TETelt # wedy uRdfad Bt 8 ger —

HUG—DHUS H TS qul HIATY Y] |

www.shodhpatrika.in Email id:- hindires@gmail.com Page 21



Peer Reviewed Refereed ITTeT Uf2IehT

ISSN: 2348-2605 Impact Factor: 6.789 Volume 10-Issue 4, (October-December 2022)

T B, T AT [ T A |1
T St = 5 el IO Sigd Bl S+ a4 & oy e by oiftg aggiie dHreT 4
ST oI BT S STER Holl gl o 9 W1 R & ¥ #Agaqul AnTe | sRy”Iar &
e @ forg, eted Siifd @ A9lad B <ed ¥ qdr & oy Sl &l &Rl H i
& IR I T | G § Al Bl SO TAT I U FAAT DI AT & B
H'T <d B¢ BA I S UFac § dEd § —

g, fAwTe, TRl d@ &1 79 @A ® W B A,

32 AU S dedl R g I A dr uroft 399 ff 59 3R w9 €,

fop=g T8I =1 TTo |
MCH T Sl BRGAIGR BT BHAAT IR Had § —

IR YA ST W BIE

g S @ 9 & Agd

Ed 2 a1 9 B ga
T St degwi= AEfsTe faqfaal i v 78, garii el JAfig SeT Schx AT T |
HHIUIRIT DI TS A Wasd BT I (6T | T« S BT &4 GRAR HT0T, FATS BT,
TE HAT F W A'T Fwearr @1 | T 9g@ @ we w79 H den I o |
AN TERIT & AEgH W BIMeRG [l Sit /Mg faar 1@ &, S Al & gl v
H fRIT o TagaD! DI, FACT—GIRD! DI, ACHII DI, ARIABRI B IAd IRV &
forg aRa favam | Tagael H A1a Har & 9aT SN SR BT JAE fHar | I St 9 U9
HAR & H @ & Rrad it & g # dar Wig ') o S A Hre-adr @
ATHHITET WTaT BT AU Hred H A o Fdfl &1 da dar & forw aRka fbar g | a St
PEA & —

“Ye fesica et 991 |7,
W HH B Y qEA |

TR HaT 919 SER,
AT 8 WRT R |
Y’ AT H Y B g9 P SeRAT—ASSId] BT IAThT =+ Bl Hordr & J2m

“T 99 WaT 9 A9 HaT, 7 SiigT SR o9 9T,
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31§ 3 oiF Wal, |aT Aedl qa= |ar |

I BH TEAdT W ARG [Afaal & SR I @e BT Y S al g9 9T 6
AN el T faqfaal &1 SR Afen & | e wve we el § e 8 a1 G
faemReRT S WR BT 8 & TE Hebell | AU ER—ER BH el BT e ST ARy |
e wq ues € e Wl GARAl | 84 Ffad el Ahar g e Sl gl | Bl

SGINR PR §Y Ped & —

“foem faem € 919 <@ &, 79 g @ N &
g A 79 89 b= I8 Sgoidl & U ¢ |

TR dT 9 WeT 9T AN IR T,

IR, sremaR 8, @R, srmaR 21"
IRA <77 91 A redmell & wRer 379 [® & wY | ST AT 8 | A9 Hal 919 I8 b
AR BT A= 3T 2| I8 & ANIRSG WA H 37a a=xad 2| e’ |t &1 i
B BT B gY HiA AT & uwErR BT IFIROT B @ foy IRT v Y FEd ®

“J I B A S F S forg S 7 o |

I 1iRA BT AIE B AR F U T o |

AR & IUBR fBd Sfd 54 ofd o |7 |

"% gax b9 dRE I 98 Fahd o BT
ARIT 98 & IgHid @ S UE GO 9 e i o | qEifeie Siad &1 gemef goiF
IS TR H B B | [ Sl A AHINIG Rl B R B 7 A9gddl DI URd
fpar 2| Ao SRRl &1 FHRE 1 oo el H W fRar B 1 9 U@ ame’ T
TS B BT Bl DR HIAT a6 A | 9 U U 9RA BT AT HIAT a8 o sl
afl ot % e, AgwTE, ATSART, I, BdafsT, H9a [T it W1a faede € )
Sl T IRER 3T Rl H 47T gy, agdd dordd, Hd el Al Wil bl gerR—
TRIR &R AG Sidd Bl Faoid 2aa & forg uRkd fhar 2| Ma<s S9a &g § o
A1 & O 89R1 9 'R AR 84 AMd [Tl & forg URa fear | ga St &1 faf're ufos
T BRI T JTR—IR 2 |
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Hed -

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

A AR ROT I, Jo 4

AT 3T T A RT I[@, Yo 111

Todhd A RO Iw, Jo 237

BT AR FHaer, Hret"RoT @, Yo 51
IRA—RAT 9= @os, Hfdel Rl @, Yo 168
geact, Al R I, Yo 47

ETIR, A" RYT [, Yo 29

SR, A RT I[@, Yo 24

TR, A RT I[@, Yo 33

fawrforT, Al RoT @, Yo 57

HRA—RAT, IGAH GUs, HIRIA RO I, Jo 147
HRA—RAT, IGAH GUs, HIA"ROT I, Jo 185
Ahd THTe T | HIRIE"RUT [W, Jo 212

fa=g, #RIRN"RYT 7[@, Jo 379

RTST—9T, HIEl RO W, Yo 25

geact, Al R I, Jo 14

fe=g, A RT 7@, Yo 105

WRA 3R Hehd, Igd Igaril F, A RO I[@, Yo 183
31H, Igd A" RUT [@ BT AT, Yo 169
HRA—HRAT, IGAH GUs, HIRA"ROT I, Jo 126
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