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CHAPTER -1

INTRODUCTION TO THE STUDY

Human Resource Management is relatively new and developed as a part
of management. In simple sense, Human Resource Management means
employing people, developing their resources ,utilizing, maintaining and
compensation their services in tune with the job and organizational
requirements with a view to contribute to the goals of the organization ,

individual and the society.

In this process, the performance Appraisal plays a major part in ensuring
organizational effectiveness through correcting employees for the desired
standard and improved performance, and suggesting the change in employee’s
behavior. |

Recent developments in Human Resource Management indicate that |
performance appraisal is the basis for employee development. Performance |
appraisal indicates the level of desired performance level, level of actual
performance and the gap between these two. This gap should be bridged
through human resource development technique like training, executive

development etc. :

Performance appraisal is a method of evaluating the behaviors of
employees in the work spot normally including both the quantitative aspects

and the qualitative aspects of job performance.

NEED AND SIGNIFICANCE

This study is carried out to analyze the current performance appraisal
system followed in Bharat Heavy Electricals Limited [BHEL] which mainly
motivates the employees in the organization. And also the satisfaction level
towards the effectiveness of the current performance appraisal is studied so as

to make the changes according to the satisfaction level of the employees.
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SCOPE

This study has a wide scope by analyzing the performance appraisal
system, the company can standardize the system. So that the appraisal process

is effective and certain crisis can be analyzed and corrected.

OBJECTIVES

The following are the objectives of the present study.

1. To study the current performance appraisal system of the organization.

2. To get the views of the raters towards the present performance appraisal

system of the organization.

3. To examine the views of the ratees regarding the present performance

appraisal system of the organization.

4. To offer suggestions for the effective performance appraisal system to

the organization.

RESEARCH METHODOLOGY

Research comprises of defining and re-defining the problems, collecting,
organizing and evaluating data, making deductions, testing hypothesis,

formulating suggestive solutions and reaching conclusions.

RESEARCH DESIGN

The research is descriptive in nature. Descriptive research includes |
surveys and finding enquiries of different kinds. Descriptive studies are those

used to describe phenomena associated with a subject population.
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NATURE OF DATA USED

In the present study both primary and secondary data have been used.
The primary data through interview schedules and secondary data from the

official records and manuals of the organization.

TOOLS USED

The primary data were generated through interview schedule. Two
separate interview schedules were prepared for appraisers and appraisee in

order to collect the necessary information.

Both open-ended and close-ended questions are used in the interview
schedules. Simple category scale was used as a scaling technique. In simple
category scale, respondents were given dichotomous response. They were

asked for statements that had only two responses that is ‘yes’ or ‘no’.
POPULATION SIZE:

Among the population of 50,000 employees a sample of 100 employees
were selected for the study.

SAMPLING TECHNIQUE:
Simple random sampling was used in the study.

Simple random sampling or probability sampling means each item in the
population has an equal chance of inclusion on the sample and each one of the
possible samples, in each case of finite universe, has the same probability of

being selected. This study comprises Simple Random Sampling.
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LIMITATIONS OF THE STUDY:

The following were the main problems faced while the study was
conducted:
» Employees who were busy could not respond properly, thus by creating
inconvenience in collecting extra information.

» The employees are sparsely located it took lots of time to interview an

employee and switching over to the other.

> Time constraint was a major problem to complete the work.

CHAPTER SCHEME
Chapter 1 introduces the study and the research methodology used.

Chapter II gives the conceptual background to the study and Review of

Literature. :
Chapter III reveals the company profile and organization chart.
Chapter IV deals with analysis of data and interpretation.

Chapter V consists of findings, suggestions and conclusion.
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CHAPTER —I1

CONCEPTUAL BACKGROUND
MEANING
Performance appraisal is the systematic description of an employee’s job
relevant strengths and weaknesses in the work-spot, normally including both

the quantitative and qualitative aspects of performance. It is a continuous

process in every large scale organization,
GENERAL OVERVIEW OF PERFORMANCE APPRAISAL

Performance appraisal allows management to specify what employee
must do, combines feedback and goal setting. It is always better to set SMART
goals 1.e. the goals must be specific, measurable, attainable, relevant and timely
which enables the employee and the management to realize the level of

employee’s performance compared to the standard /predetermined level.

> Everyone involved need to recognize that performance appraisal involve

human judgement and information processing.

» The system must be easy to operate, easy to explain, easy to maintain,

easy to administer.

» The system must be job related, relevant, reliable, acceptable, practical,

fair and useful.
> Ratee should participate in the development of management.
% Need to take legal issues into account.
FEATURES OF PERFORMANCE APPRAISAL
% It should match organizational objectives to individual aspirations.

» The system should be framed in such a way that it makes clear growth

paths for especially talented individuals.

» The system must create a culture of excellence that inspires every

employee.
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» Every employee must participate in the development.
» There must be a free flow of information in the system.

> The system must equip people with the skills necessary to perform their
duties.

» The system should empower the employees to take decisions without
fear and hesitation.

» The system should enable in strong team building.

NEED FOR PERFORMANCE APPRAISAL

» Provide feedback information about the level of achievement and

behaviour of the subordinate.
Provide information which helps to counsel the subordinate.
To prevent grievances and in disciplinary activities.

Provide information about the performance ranks.

v Vv ¥V ¥

Provide information to diagnose deficiency in the employee regarding
skill, knowledge determine training and developmental needs and to
prescribe the means for employee growth provides information for

correcting placement.
PURPOSE OF PERFORMANCE APPRAISAL
% To guide the job changes with the help of continuous ranking.
» To create and maintain a satisfactory level of performance.

» To help the superiors to have a proper understanding about their
subordinates.

¥ To facilitate fair and equitable compensation based on the performance.

% To contribute to the employee growth and development through

training, self and management development programmer.
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USES OF PERFORMANCE APPRAISAL

» To meel external challenge.

» Provides equal employment opportunity.

> Improved performance.

> ldentifies training and development.

> Helps in career planning and development.
METHODS OF PERFORMANCE APPRAISAL

With the development of the appraisal system, a number of methods or

techniques of performance appraisal have been developed.

TRADITIONAL METHODS

Graphics Rating Scales:

Graphic rating scales compare individual performance to an absolute
standard. In this method, judgements about performance are recorded on a
scale. This method is also known as linear rating scale or simple rating scale.
The appraisers are supplied with printed forms, one for each employee. These
forms contain a number of objectives, behaviour and trait-based qualities and
characters to be rated like quality and volume of work, job knowledge,
dependability, initiative attitude etc. in the case of workers and analytical
ability creative ability, initiative, leadership qualities, emotional stability in
case of managerial personnel. These forms contain rating of scales. Rating
scales are of two types via. Continuous rating scales and discontinuous rating

scales.
Ranking Method:

Under this method, the employees are ranked from best to worst on
some characteristics. The rater first finds the employee with the highest
performance and the employees with the lowest performance in that particular

job category and rates the former as the best and the later as the poorest. Then
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the rater selects the next highest and next lowest and so on until he rates all the
employees in that group.

Ranking can be relatively easy and inexpensive, but its reliability and
validity may be open to doubt.

Paired Comparison Method:

This method is relatively simple. Under this method, the appraiser ranks

the employees by comparing one employee with all other employee in a group,
one at a time,

Forced Distribution Method:

The rater may rate his employees at the higher or lower end of the scale
under the earlier methods. Forced distribution method is developed to prevent
the raters from rating too high or too low. Under this method, the rater after
assigning the points to the performance of each employee has to distribute his

ratings in a pattern to conform to normal frequency distribution.

Checklist Methods:
The checklist is a simple rating technique in which the supervisor is
given with a list of statements or words and asked to check statements

representing the characteristics and performance of each employee. There are

three types of checklist methods, via simple checklist method, weighted
checklist method and force choice method.

Essay or Free Form Appraisal:

This method requires the manager to write a short essay describing each
employee’s performance during the rating period. This format emphasizes

evaluation of overall performance based on strength/weakness of employee

performance rather than specific job dimensions.

Group Appraisal:
Under this method, an employee is appraised by a group of appraisers.

The group consists if the immediate supervisor of the employee to other
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supervisors who have close contact with employee’s work, manager or head of

the department and consultants.
Confidential Reports:

Assessing the employee’s performance confidentially is a traditional
method of performance appraisal. Under this method, the superior appraises the
performance of his subordinates based on his observations, judgements and
intuitions and finally prepares report on it. This method is mostly followed in

public sector organizations.
MODERN METHODS

Behaviorally anchored rating scales:

BARS methods combines elements of the traditional rating scales and
critical incident methods. Using BARS, job behaviours from critical incident-
effective and ineffective behaviours are described more objectively. The
method employs individuals who are familiar with a particular job to identify

its major components. Then they rank and validate specific behaviour for each

of the components.

Human Resource Accounting:

Human Resource Accounting deals with cost of and contribution of
human resources to the organization. Cost of the employee includes cost of
manpower planning, recruitment, selection induction, placement, training,
development wages and benefits etc. Employee service which can be measured

by labour productivity or value added by human resources.

Management by Objectives:

Management by objectives is a process whereby the superior and
subordinate managers of an organization jointly identify its common goals,
define each indiviOduals major areas of responsibility in terms of results
expected of him and use these measures of guides for operating the unit and

assessing the contribution of its members.
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Thus, MBO focuses attention on participatively set goals that are
tangible, verifiable and measurable.

Psychological Appraisal:

Psychological Appraisals are conducted to assess the employees
potential. Psychological appraisals consist of in depth interviews, psychological
tests, consultation and discussion with the employees, discussion with the

superiors, subordinates and peers and reviews of other evaluation.

Evaluation is conducted in the areas of émplnyees intellectual abilities,
emotional stability, motivational responses, reasoning and analytical abilities,
interpretation and judgment skills, social ability. The psychological appraisal
results are used for decision about employees placement, career planning and

development and training and development.

FACTORS LEADING TO AN EFFECTIVE PERFORMANCE
APPRAISAL SYSTEM

» The objective must be made clear to every individual in the

organization.
» Every rater and rate must participate in the process.

» The performance appraisal report, format or form should be very

accurately prepared so as to extract the maximum information.
¥ Avoid partiality and politics.
% Provide equal opportunity to all.

» Management should recognize the reward for the best performance in

any kind like salary increase, bonus, promotion etc.

10
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NEGATIVE ASPECTS OF PERFORMANCE APPRAISAL

» Negative ratings, partiality and politics may affect the relationship
among the employee.

Improper feedback from the concerned employee.

vV V¥

Relationship between the superiors and subordinates may be weak.

Y

Improper flow of information due to communication gap.

A4

Fear, hesitation and ineffective communication may lead to the gap.

» Evaluating the performance is a long process which leads in time

consumption.

» The problem with subjective measure has the opportunity for bias.
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REVIEW OF LITERATURE

Review of literature means the researcher presenting the review of all '
the previous studies, articles published, books published, etc., the researcher '

would normally classify the chapter in to purpose, methodology and
conclusion.

PURPOSE:

The main purpose of performance Appraisal is to provide the research

data for improving the overall personnel information system.

The purposes are:
1. To know the effectiveness of performance Appraisal system.
2. To have a brief idea on research topic.

3. To analyze the similar research topic in this field.

An M.B.A project submitted to Alagappa University Karaikudi,
Tamilnadu in 2001.This study was conducted among the employees of
Touchwood Décor and furniture's limited, U.A.E to find out the Performance
Appraisal system followed in the company and majority of the employees in

i “ " |
the organization are satisfied.

A PH.D in management project submitted to Alagappa University in
2003. This study was conducted in TOROID India Private limited. In order to
find out the Performance Appraisal practices in manufacturing sectors. The
major objective of the study was to focus some key areas of Human Resources
in the company and 10 derived a conscious effort to bring out a definite a
relation ship between the existing Performance Appraisal with that of the job
satisfaction level of the employees. It has provided total theoretical framework
for the overall effectiveness of the system among all the employees. It was

found that there is a relationship between Performance Appraisal and job

! T- Rajeswari, A Study on performance appraisal followed in Touch wood and Decord
and Furniture Ltd-, UAE- Alagappa University, Karaikudi 2001:

12
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satisfaction and when the Performance Appraisal properly implemented the
creativity of a people increases’,

An M.PHIL in management project submitted to Alagappa University,
Karaikudi, 2001. The study was conducted in order to find out the effectiveness
of current performance Appraisal followed in Volta's limited. Hyderabad unit. !
It was found that their use in employee development Performance also play a
role in administrative decision making. Performance Appraisal are used to link
rewards to Performance and to evaluate the effectiveness of HR policies and
practice’.

An M.B.A project submitted to Eithiraj College in 2003. The study
was conducted find out the Performance Appraisal system on the basis of
transaction Analysis of the employees in Indian Airlines and to find out the
psychological effects of the Performance Appraisal system in the organization.
And it was found that the psychological effects of Performance Appraisal

system are less among the cmplﬂyees‘.

2 Regjaimon Thomas, Performance Appraisal Practices in Manufacturing Sector, A case
study-of toroid India Pvt- Ltd-

3 7. Suresh Kumar, A Study on Performance Appraisal - A Tool for congruent
performance at Voltas Ltd-, Hyderabad Unit, Alagappa University, Karaikudi 2007-

¥ Ramya Ramasamy, A study on Performance Appraisal based on Transaction Analysis

in Indian Air Lines, Ethiraj College, Chennai-

13
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CHAPTER - III
BHEL - A CORPORATE PROFILE

Bharat Heavy Electricals Limited (BHEL), established in 1956, is a
name recognized across the industrial world. It is the largest engineering and
manufacturing enterprise of its kind in India and one of the leading
international companies in the field of power plant equipment. BHEL offers a
wide spectrum of products and services for the core sectors of Economy Vviz.,
Power Generation & Transmission, Industry, Transportation, Renewable

energy, Oil & Gas, Telecommunication, Defence , etc.

The wide network of BHEL’s 14 manufacturing divisions, four Power
Sector regional centres, over 100 project sites, 8 service centres and 14 regional
offices enable the Company to be closer to its customers and provide them with
suitable products system and services at competitive prices .Having Business
Excellence through Total Quality Management (TQM). With export presence
in more than 50 countries, BHEL is truly India’s industrial ambassador to the

world.

In the1960s and 1970s, the unit was operating in a regulated market in
which the customers had almost no access to import of power plant equipment.
With the inception of NTPC (National Thermal Power Corporation) in 1975,
international competition was introduced due to the tender requirements
stipulated by World Bank and other multilateral funding agencies. With the
economy opening up in 1991, and the onset of liberalization and active
encouragement for Foreign Direct Investment (FDI), the market environment
became highly competitive for all products of the unit. The globalization now
provides the consumers a wider choice for global sourcing to meet increased

customer expectations with regard to value chain coverage and value added
services.

However, with several strategic initiatives, the company is striving to
maintain the growth trends. The plans and targets are reviewed during the

middle of the year and more practical targets in the form of Revised Estimates

14
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(RE) are set. The overall results have to be seen with this context in the
background. BHEL has sustained the momentum in the midst of fluctuations in

the market trends for the core products through innovative strategies.

BHEL- VISION

» A world —class Engineering Enterprise committed to enhancing

stakeholder value.
MISSION

» To be an Indian multinational Engineering enterprise providing total
business solutions through quality products ,systems and services in the
fields of energy, industry transportation, infrastructure and other

potential areas.
VALUES
» Zeal to excel & zest for change.
Integrity and fairness in all matters.
Respect for dignity and potential of individuals.
Strict adherence to commitments.

Ensure speed of response.

Foster learning, creativity and team-work.

Y Vv ¥V Vv ¥ V¥

Loyalty & pride in the company.

BHEL, TIRUCHIRAPPALLI — PLANTING POWER FOR
PROSPERITY

The Tiruchirappalli Plant of the Bharat Heavy Electricals Limited was
set up in 1963 for the manufacture of High Pressure Boilers. The plaint was up

with technical assistance from Skodaexport under an Indo-Czeck economic

cooperation programme.In order to meet the rapidly growing power

15
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requirements of the country, BHEL, Tiruchirappalli augmented its capacity to
the present level of 4000 MWe a year.

Over the years, the Tiruchirappalli Division has seen a vast growth. The
additions have been the Seamless Steel Tube Plant at Tiruchirappalli, the Boiler
Auxiliaries Plant at Ranipet, the Piping Centre in Chennai and the Industrial
Valves Plant at Goindwal in Punjab.

BHEL, Tiruchirappalli is the largest engineering and manufacturing
complex in TamilNadu spread over 2908 acres of land at Tiruchirappalli and
1256 acres at Ranipet. The High Pressure Boiler Plant has a total covered area
of 1, 64,588 square meters and the Boiler Auxiliaries Plant, 44,280 square
meters. BHEL, trichy complex, one of the major complexes of BHEL today
(Turnover Rs.18, 920 millions) and employees above 48000.

MANUFACTURING FACILITIES IN BHEL, TRICHY

The first unit in the complex was the HPBP started in 1963-65. SSTP
was set up at Chennai in 1979 to develop piping business in the power and
industrial sectors. The manufacturing capacity was expanded in three stages
(750 MW to 4000 MW) and during the third stage ;the Boiler Auxiliaries
Product Group was shifted to a new plant at Ranipet during 1981-84.With the
expansion of Product Profile and capacity in Valves during 1985-87the
industrial Valves plant was set up at Goindwal to manufacture lower sizes and
rating of Valves. T Unit is equipped with the state of —art engineering know-
how, manufacturing and testing facilities, system, highly skilled labour and
dedicated personnel, the company focuses on continuous improvement of
quality of products and services .The major products of this unit include Boilers
(Power & Industrial ),Valves ,Nuclear steam generators and Spares Business.

The SSTP plant produces seamless steel tubes/pipes, Rifled and Spiral Finned

tubes.
BHEL Tiruchirappalli — High Pressure Boiler Plant is a leading
Engineering company engaged in the manufacture of utility boilers, industrial

boilers, valves and other equipment for the power utilities and industries. It is

16
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an ISO9001 certified company & has a strong commitment towards TQM. It

has been awarded 1SO 14000 Environmental Management System certificate.
Equipped with modern in-

Tiruchirapalli has the technical know-how to design and fabricate various types
of boilers of different capacities,

house manufacturing facilities, BHEL

operating with different types of Fuels like
Lignite, Coke, various Coals, Oil and Gas.

PRODUCT PROFILE
» Utility Steam Generators
Industrial Boilers including Chemical Recovery Boilers
Atmosphere Fluidized Bed Boilers
Circulating Fluidized Bed Boilers

Heat Recovery Steam Generators

Y ¥V ¥ VvV V¥

Heat Exchangers and Pressure Vessels for Petroleum refineries,

Chemical, Petrochemical Plants
Gravimetric feeders
Soot Blowers

Dampers

v V ¥ V¥V

Valves: High Pressure Valves, Safety & Safety Relief Valves,
HPLP(Turbine) By-Pass Valves, Quick Closing Non-Return Valves,
Christmas Tree Valves( Oil Field Equipment ) etc.

» Nuclear Steam Generators
» Constant Load Hangers
> Piping
The factory has 930,000 Sq. meters (230 acres) of fences area. Within

this area is situated 173,000 Sq. meters of covered Shop Floor area equipped

with adequate service and handling facilities. BHEL also has a vast storage area

17
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of 300,000 Sq. meters —both covered and open —to store raw materials; semi

finished goods, bought out components and finished products.

BHEL, Tiruchirapalli is ecquipped with State-of-the-Art machines

enabling all manufacturing processes like forming, bending, welding,

machining, stress relieving etc. About 81 CNC Machines are available.

PRODUCT RANGE

The products manufactures by BHEL, Tiruchirappalli find wide
application in Thermal and Nuclear Power Stations and in industries such as
fertilizers, petrochemicals, refineries, coal, steel, aluminum, paper, sugar,

rubber, cement, oil drilling, mining, etc.

THE HIGH PRESSURE BOILER PLANT PRODUCES:
Fossils Boilers

Chemical Recovery Boilers

Atmospheric Fluidized Bed Combustion Boilers
Circulating Fluidized Bed Boilers

Once through Boilers

Heat Recovery Steam Generators

Nuclear Steam Generators and Reactor Headers
Gravimetric Feeders

Cast and Forged Steel Valves

Safety and Safety Relief valves

High Pressure Valves

QC Non-return Valves

HP/LP Bypass Systems
0il Field Equipment like X-Mas trees and Wellheads

v ¥ ¥ ¥V ¥ VWV ¥ ¥ ¥V ¥ ¥ V¥V ¥ ¥V ¥

Soot Blowers

18
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Heat Exchangers

Pressure Vessels and Cracking Towers

Studded Tubes

Y ¥ Vv ¥

Piping and Pipe Fittings
» Constant & Variable Load Hangers

SEAMLESS STEEL TUBE PLANT PRODUCES:
» Seamless Steel Tubes

» Spiral Finned Tubes

THE BOILER AUXILLIARIES PLANT AT RANIPET
MANUFACTURES:

» Fans
» Air pre-heaters

» Electrostatic Precipitators

HRD IN -BHEL

HRD organization in BHEL can be discussed under Personal and HRD
headings. Basically all aspects of human resources are covered under the
personal function. The HRD department is a new development which is one
step towards adopting the human resource approach in its true spirits. The
erstwhile training and development departments have been renamed as HRD
departments. The personnel function (including HRD) in BHEL is headed by a
full time functional Director. In line with the corporate policy of centralized
policy making and decentralized administration, the personnel activities are
rporate level and unit level. Decisions on personnel

performed at two tires-Co

matters are effected through a hierarchy of advisory/decision making bodies.

19
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THE MAIN FUNCTIONS OF HUMAN RESOURCE COMMITTEE.
The main functions of the commitlee are as follows

1. To assess and analyze the extent human assets of the Unit, both in

qualitative and quantitative aspects.
2. To formulate man-power plans for the unit.

3. To implement such corporate policies and plans of action for

recruitment as may be applicable to the unit.

4. To guide the placement / redeployment of available human resources to

meet organizational requirements.

5. To identify training needs of the various categories of employees
including needs for retraining, where necessary, and formulate action —

plan for ensuring fullest development of human resources in the unit.

6. To formulate policies and plan of action for organization development
and management development programme, ensure effective

implementation.

7. To review and improve the performance appraisal system to include

projection of development needs of the appraises and ensure follow-up
action.

8. To plan the career advancement of the employees in consonance with

organization requirements and provide for their developmental such

plans being integrated with the individuals’ background, interest and
capabilities.

9. To review the operation of incentive bonus scheme, overtime, etc.

10.To ensure effective functioning of Grievance procedure, suggestion

Scheme and such other schemes relating to human resources.

11.To organize research in the areas of human resource management and

initiate appropri

commitment, creativity, etc.

ate strategies that all will improve quality of work —life,

20
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12.To promote participative style of management at all levels in the
organization.

13.To ensure effectiveness of the various employee welfare services in the

plant and township,

14.To revamp personal information system and development needs and

training received by the various categories of employees.
15.To render all assistance and support needed by the Corporate Personnel.

16.To introduced and ensure effective implementation of action learning

programmes
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[SO-9000 & 14001 CERTIFICATION

In 1993, the High Pressure Boiler Plant, the Seamless Steel Tube Plant
and the Boiler Auxiliaries Plant of BHEL, Tiruchirappalli were awarded the

[SO-9000 and ISO-9002 certification for various products.

To meet its commitment for achieving sustainable growth in line with
the global environmental standards, BHEL, Tiruchirappalli has been accredited
to ISO14001 Environmental Management Systems in June 2000. The
Certification covers both the High Pressure Boiler Plant and the Seamless Steel
Tube Plant and includes all activities related to the design and manufacture of
boilers, associated boiler auxiliaries, pressure vessels, heat exchangers, valves,

Christmas tree distribution system & wellhead equipment and the manufacture
of scamless steel spiral finned tubes and pipes.

Never satisfied with achievements on the quality front, BHEL,
Tiruchirappalli continues to strive to achieve Business Excellence through

Total Quality Management.
GLOBAL LINKS

These achievements have earned an international reputation for BHEL,
Tiruchirappalli which has fulfilled export orders. It has so far supplied boilers
for about 810 MVe of power generation capacity for export orders from
countries like Malaysia, Libya, Iran, Egypt, Bangladesh, etc. BHEL’s valves
have been exported to Malta, Cyprus, Malaysia, Singapore, Indonesia, USA,
Japan and Syria while pressure part-items have been exported to USA, boiler
components to China and Seamless Steel Tubes.

PEOPLE —OUR GREATEST ASSET

Behind each one of these lies the commitment and dedication of over
11,000 employees. Technical experts, process engineers skilled workers who

have contributed their mile to penning this success story.

BHEL, Tiruchirappalli is the proud winner of successive productivity

awards and the ‘Sword of Hon our ‘from the British Safety Council. The
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President of India has awarded (he shield for the Best Employer of Physically

Handicapped Persons to BHEL, Tiruchirappalli. Viswakarma National Awards

and Young Engineer Awards and Young Engineer Awards have been won in
successive years by the employees of BHEL, Tiruchirappalli.

BHEL, Tiruchirappalli has won goodwill and sustained support for its
employee welfare schemes. A township to ensure housing, the Sir C V Raman

Science Centre, number of schools and hospital form the core of these schemes.

BHEL, Tiruchirappalli has pioneered the establishment of occupational
health services for ensuring its employees a healthy and productive life.
Periodic health screening programmes are carried out. Occupation-related

health issues are studied with great care to ensure proper work design.

As a responsible corporate citizen BHEL, Tiruchirappalli has adopted

several neighboring villages to provide comprehensive utility services.
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CHAPTER -1V
DATA ANALYSIS AND INTERPRETATION

This secti i
1on forms the main part of the research study. The collected
data are analyzed and interpreted in this section.

SOCIO -DEMOGRAPHIC CHARACTERISTICS OF THE
RESPONDENTS
o Table - 1
Distribution of Respondents Based on Age
S.No A o
&e Respondents

1. 21-30 2
2, 31-40 32
g 41-50 54
4, 51-60 12

Total 100

Source: Primary Data

INTERPRETATION:

From the above table with regard to age 2% of the respondents are in the
age group of 21-30 years. 32% are in the age group of 31-40 years and 54% are
in the age group of 41-50 years and the rest of the 12% are in the age group of
51-60 years.

CHART -1
Distribution of Respondents Based on Age

2 B8 8

% of Respondents
2 B

P—— 51-40 41-50 5160
Age Group
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Table -2

Distribution of respondents based on educational Qualifi

cation wise
S.No Educational qualification S
Respondents

1 Primary 00
2 Secondary 00
3 Under Graduate 38
4 Post Graduate 35
5 Diploma 7

Total 100
Source: Primary Data

Interpretation:

Regarding educational qualification, 38% of the respondents have under
graduation qualification. Post graduates are about 55% and rest of the 7%
constitute of Diploma holders.

Chart-2
Distribution of respondents based on educational qualification wise

-

% of Respondents
8 8 & 8

=
(=]

=]
1

gecondary  Under Graduate Post Graduale Diploma

: Education Qualification
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Distributi Table - 3
istribution of Respondents based on the Martial Status
S.No Martial Status No. of
Respondents
2. Unmarried 11
Total 100
Source: Primary Data
INTERPRETATION:

Taking martial status into consideration, it was found that 89% of the
respondents were married and remaining 11% are unmarried.

From the above analysis, it is inferred that the company has both

married and unmarried persons.

Table - 4
Distribution of Respondents based on Experience
S.NO EXPERIENCE |- D0

1 5-10 years 23
2 11-15 years 29
3 16-20 years 26
4 Above 21 years 22

Total 100
Source: Primary Data

INTERPRETATION:

Regarding experience, 23% of the respondents are below 10 years, 29%

of them are 11-15 years, 26% of them are between 16-20 years and 22% of

them are above 21 years.
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Chart-3

Distribution of Respondents based on Experience

% of Respondents

11-15 years 16-20 years
Experience

Above 21 years
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S BASED ON THE INTERVIEW
SCHEDULE (APPRAISEE)

Table-5

Distribution of Respondents based o

awareness about the " their response related to the

Performance Appraisal Policy.

S.No Response Rt::;:i i Percentage
1 Yes 50 100
2 No - -
Total 50 100

Source: Primary Data
INTERPRETATION:

In this above table, 100 % of the respondents are aware about the
performance appraisal policy of the organization and no one is unaware of the
performance appraisal of the organization.

Table— 6

Distribution of Respondents based on their response related to
effectiveness of the Performance Appraisal System

S.No Response RESP;::;IEZH s Percentage
1 Effective 50 100 ‘
2 Ineffective - .
3 No Comments s -
Total 50 100

Source: Primary Data

INTERPRETATION:

In the above table, 100% of the respondents are feeling that the current

performance appraisal system is effective, no one feels that the system is

ineffective.
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i
S.No Response No. of
5L Respondents Percentage
.2 Yes 50 100
2 No i ]

Source: Primary Data

INTERPRETATION:
Above lable shows that all the employees are fully satisfied with the
frequency of the Appraisal system.
Table - 8

Distribution of Respondents based on their response related to the
satisfaction level towards the present method of performance evaluation

system
S.N Respon e Percentage

Sh e Respondents

1 Yes 50 100 '
2 No = E

Total 50 100
Source: Primary Data
INTERPRETATION:

Above table shows that, cent percent of the respondents are satisfied

with the present evaluation system and no one arc dissatisfied with the

evaluation system.
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ased on their response related to the

sainthction lavel towards the Higher Authorities Treatment

Response No. f
S.No d Respondents | Percenta ge
2 Dissatisfied - )
Total 50 100 I

Source: Primary Data

INTERPRETATION:
Above table, shows that all the employees are fully satisfied with the

authorities treatment.

Table =10

Distribution of Respondents based on their response related to the
feedback given after the appraisal

S.No Response RESI;::;];:IIE Percentage
BE Yes 50 100 '
2 No - -
[ Total 50 100

Source: Primary Data

INTERPRETATION:

Above table shows that all the employees receive feedback afier the

appraisal,
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- Table - 1
Distribution of Respondents based on their relationship between the
Employers and Employees

R ™

esponse 0. f

S i Respondents % pe rcentage

J——
S i - s 34 68
2 Good 14 28
3 Neutral ) 4
4 Bad 0 0

Total 50 100
Source: Primary Data
INTERPRETATION:

Above table shows that, 68%of the respondents have very good
relationship with their supervisors, 28%of the respondents have good
relationship with the supervisors and 2% of the employees feel that the
relationships with their superiors are neutral.

Chart-4

Distribution of Respondents based on their response related to the
feedback given after the appraisal
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pistribution of Respondents based on thejr res

Table - 12

ponse related to appraisals

motivating their activities
S.No Response No. of
Respondents Percentage
e
1 Yes 50 100
| e
2 No o )
[
Total 50 100

Source: Primary Data

INTERPRETATION:
Above table shows that, 100%of the respondents feel that appraisals

motivate their work activities and no one feel that appraisals don’t motivate
their work activities.
Table — 13

Distribution of Respondents based on their response related to the
discrimination done through Current Appraisal System

S.No Response Rﬁl::;]:inm Percentage
1 Yes 1 2
2 No 49 98
i Total 50 100

Source: Primary Data

INTERPRETATION:

Above table shows that 08

discrimination done through current pecformance appraisal system and only23%

o, the employees feel that there is no

of the employees feel that there is discrimination done through this system.
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Chart -5

pistribution of Respondents hased oy

. et thei
discrimination done thrnugh Cu 1CIr response related to the

rrent Appraisal System

r-.---—_
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Table - 14

pistribution of -ﬂﬂm_u.n._..._nn.u based on their response related to the
Training and Counseling Programme

S.No Response No. of
Respondents Percentage
il_ Yes 50 100
2 No : =
Source: Primary Data
INTERPRETATION:
Above table shows that, all the respondents convey that the

management provide them sufficient "training and counseling programme.
Table - 15

Distribution of Respondents based on their response related to the Stress
exerted by the Performance Appraisal System

S.No Response Re m”“ruﬂun Percentage ;
1 Yes " )
2 No 50 100
Total 50 100
Source: Primary Data
INTERPRETATION:

Above table shows that all the employees feel that there is no stress

exerted on their work schedules by the performance appraisal system.
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Table - 14
pistribution of Respondents based thei
R ||||I|||T||||||||
S.No Response No. of
Respondents Percentage
Yes

- 20 100
2 No ]

Total 50 100

Source: Primary Data
INTERPRETATION:

From the above analysis, it is inferred that 100% of the employees
follow a self appraisal method which will surely motivate the employees.
Table — 17

Distribution of Respondents based on their response related to the attitude
towards the working of Performance Appraisal System

S.No Response Nnm””..rumu s Percentage
1 Positively 50 100
2 | Negatively x -
N Total 50 100

Source: Primary Data

INTERPRETATION:

From the above analysis, all the employees feel that the system is
Positively working towards the a_.mﬂnﬁm:cnm_ goals. And all the employees are

Very much satisfied with the system.
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pistribution of Respondents bageg on the

Table - 1§

IF response regarding their

preference level for single or multiple rat
ers
et e
i Response No. of
Respondents Percentage
1 Single
9 18
. e
) Multiple 41 82
Total 50 E.u

gource: Primary Data

INTERPRETATION :

Above table shows that 82% of respondents prefer multiple rater for
rating them.  From the above analysis, it is inferred that multiple rater always

rate effectively than single raters and the respondents feel that the exploitation

of the subordinate under single superior can be reduced.

Ch

art—6

Distribution of Respondents based on their response regarding their
preference level for single or multiple raters

Single
18%

Multiple
82%
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Table - 19
pistribution of Respondents based on their pes

- O .
Appraisal Purpose ponse regarding the

— |
No Response No. of
3 Respondents Percentage
|
1 Promotion . ]
2 Incentives 50 100
3 Other rewards . i
Total 50 100
Source: Primary Data
_amwwwwm.}.—.mﬂzu

Above table shows that 100% of the respondents prefer appraisal for

incentives.  From the analysis, it is inferred that the company has a very

officient appraisal process.

TABLES SHOWING THE RESULTS BASED ON THE INTERVIEW
SCHEDULE (APPRAISER)
Table - 20
Distribution of Respondents based on their response showing the
Frequency of Appraisal

No. of
Respondents

S.No Frequency Percentage

1 | Yearly

2 | Half Yearly 50 100

3 | Monthly -

4 | Whenever Required .

5 | Occasionally

50 100

- Total
Source: Primary Data
INTERPRETATION:

In the above table, 100%of the respondents are been evaluated half

Yearly,
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Table - 21

: ion of Respondents b ;
c_mz.__u..:_....n 0 ased on their respo :
qtisfaction level towards the working of the E_“:“_..Hd”.m”q“”__w_.“ﬁ_

mw‘m_m_.—
] -
Response No. of
No
SN Respondents Percentage
.-I.Il.ll.lll.-ll .
1 Satisfied 47 04
S
2 Dissatisfied 3 6
Total 50 100
— Source: Primary Data
qzﬂmaﬁmﬂ.}ﬂcz"

Above table shows that, 94% of the employees are satisfied with the
working of the system and 6% of them are dissatisfied with the present system.

Chart-7

heir response regarding the

Distribution of Respondents based on t
f the Performance Appraisal

satisfaction level towards the working o
System

Dissatisfied
6%
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pist ribution of Respondents based oy ¢
importance level given to (e

Table - 22

heir response regarding the
Past Performance

__—__________———
No Response No. of
5 Respondents Percentage
s
X

,___1_ © 50 100

2 No , ]

Total 50 100

Source: Primary Data
INTERPRETATION:

The above table shows that all the appraisers are giving importance to
the past performance.
Table - 23

Distribution of Respondents based on their response related to the Pay for
Performance method

S.No Response Re::::;lgiuis Percentage
1 Yes 50 20
2 No G )
- Total 50 e

Source: Primary Data

INTERPRETATION:

Above table shows that all the employees are encouraging the policy of

Pay for performance and they want it 10 be followed always.
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Table — 54
pistrib“ﬁ““ of Respondents by

: ¢d on thej
constraint level faceq ; €Ir respopg ,
n the Appral . reg'“'dmg the
sal System
e —
'-_--_-___-_-_-_-_--___-——q
S.No Response No. of [
[— weama 1| Respﬂndents FErcenlage
] Yes HH-‘"“‘---——————_________
I N | - :
I__-__-___-_-_____———-_..
'-___________———__.
- 3 . __§ 50 100
T |
| otal | 50 75
-___-___-———__
INTERPRETATION

Above table shows that 100% of the respondents don’t face any

constraint with the evaluation of the performance appraisal system.

Table - 25

Distribution of Respondents based on their response regarding the raters
being informed in advance about the Appraisal System

S.No Response RES::;IE:;II ts Percentage
I Yes 50 100
2 No i )
Total 50 s

Source: Primary Data

INTERPRETATION:

i th
Above table shows that all the respondents are informed about the

*PPraisal system well in advance.
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Table - 26

Distl'ih“ tion of Respondents based on {},¢;

rre . :
preference level for Single rater Sponse regarding their

Or multiple raters

..--"'-'--_--_ e
Response No. of
s Respondents Percentage
= .
1 Single 9 .
2 Multiple 48 96
Total 50 100

Source: Primary Data

INTERPRETATION:
Above table shows that 100%of the respondents prefer multiple rater for
rating.
Chart -8

Distribution of Respondents based on their response regarding their
preference level for Single rater or multiple raters

% of Respondents
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Tahl;_- -27

pisﬂ'ih“ﬁnn of Respondents based o thej
™

Judgement baseq P response "
erformane Appmis;iegard'“g the
i o —
——
s.No Response No.of |
| — — | Respondepgs Percentage
1 Y e ]
= 50
e e ] 100
2 No ]
i —_— = | ;
Total 50 |
“Source: Primary Data "‘“--—1—-—-____1_0_0______

INTERPRETATION:

Above table shows that, all the appraisal follow performance based on
judgement.
Table - 28
Distribution of Respondents based on their response regarding the

openness of supervisors towards the employees about Appraisal Method
and Feedback Level

No. of
S.No Response Resp:n;ems Percentage
1 Ves 5(;,‘ 100
2 No - s
100
Total 30
"‘—--_____

Source: Primary Data

[NTERPRETATIDN:

ir supervisors are
Above table shows that all the respondents feel that their superv

i kers for corrective
N0 the workers and the feedback is also given to the WOrKe

“lion,
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ipution of Respondents baseq

PiSTT jevel about the current Pey

Table — 79

n “'ll.!il' res

POnSe regarding ¢y,

fo i
- Response No. of
b . Rﬁspundents PEI'EEIItage
”T'ﬁ Very good 19 A
et — S 38
Good [ ——]
. __-___--—_-___'_——-—___
3 Satisfactory 4 ___1__5_5_____
___-___-___-_-___--—————___
4 | Poor 1 _____"_'2'_““‘-
Total 50 100 Sy
~ Source: Primary Data T mseelace
INTERPRETATION:

Above table shows that, 38% of the respondents feel that the present
system 1s very good, 52% the respondents feel that the current performance
appraisal system is good, 8% feel that the current system is satisfactory and rest

2% feel that the system is poor.

Chart -8
Distribution of Respondents based on their response regarding the rating
level about the current Performance Appraisal System

ﬂuq/_ e |

Poor

Satisfactony
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CHAPTER -V

FINDINGS AND SUGGESTIONS
FINDINGS:

> All the employees are aware about the existence of performance
appraisal system followed in the organization and majority of the

employees feel that the current performance appraisal system is i
effective.

The performance appraisal system is followed half yearly. All the

employees are fully satisfied with the frequency of the current appraisal
system..

» The employees working are more experienced as 54% of them fall in the
age between 41 years to 50 years.

» The organization provides apprenticeship training, employee training
and counseling programmes through HRD which is very useful and

informative for the employees.

» Majority of the employees are satisfied with the present method of

performance evaluation system.

% All the employees are satisfied with the higher authorities treatment as

their mutual relationships between them are highly satisfiable.

3 All the employees receive proper feedback, immediately after the

performance appraisal.

» All the employees feel that the appraisal system motivates them towards

their contribution.

» 49% of the employees feel that there is no discrimination done through

the current appraisal system.
44
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» All the employees prefer pay or incentives for the performance

appraisal.

» No employee feel that there is any stress exerted on their work schedules

by the performance appraisal system.

» The organization follows the self appraisal method and past performance

is also considered for the evaluation.

» All the employees have positive attitude towards the performance

appraisal system

» Majority of the employees does not feel the appraisal system as burden

to them in fact show their involvement in it.

» All the employees are informed in advance about the performance

appraisal system and prefer multiple raters to rate them, in order to

reduce the work.

SUGGESTIONS

» Manager should spend sufficient time and discuss with the sub ordinates
about their performance. They should try to analyze their strength and
weakness of their subordinates and advice them for correcting the

weakness through performance review meetings.

» Currently the management in the organization is following Appraisal
System based on the managerial level only, instead of that 360"
performance appraisals can be followed so that all the employees as well

as the workers are included in the appraisal system. Thus the

contribution of all the levels can be increased.

» .Department wise the appraisal system can be followed so that the work

at the same level can be evaluated easily.
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_ 5 As the current appraisal system follows promotion for the performance.

[n spite of it, the employees mostly prefer incentive or pay system.

» The organization is presently following single instcad of that the

multiple raters can be used for the appraisal purpose in order to reduce
the bias.

» Nearly 2% of the feel that the current performance appraisal system
discriminates them. So this discrimination can be avoided and eradicated

completely by identifying their problem and solving them.

» Training and counseling programmes can be modified accordingly in

order to avoid boredom.

» Frequency level of appraisal can be extended to at least 1 year so the

employees can get sufficient time to improve their performance.

» Past performances are considered while appraising. Past performance

need not be considered as it is a previous record.

% There is no benefits for the raters who work to rate them. So the raters
can be provided with rewards and incentives for the best rater so that,

they contribute well.

¥ The raters can be asked to give the reason for low ratings so that the

employees can improve their performance.

CONCLUSION

BHEL is one among the largest enterprises in the world. It has always
been succeeding from its existence because of the efforts and contribution of

the management and employees towards the organization.

From this study the researcher has come to an conclusion that the

effectiveness of the current performance Appraisal system in the organization
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ds the maximum. The organization feels that it is a motivating tool to

i 10W%"
is employees and follows it in order to get the

ﬁ._—ﬂ—ﬁw.ﬂﬁm. .,_..—.—.D___._
qwards the appraisal system, it

maximum output from the
of dissatisfaction shown

gh there is a very small amount
g some

; can be complete eradicated by makin
janovative modifications.

Al these efforts and hard work of the management as well
behind the successful proceedings

as each an

every employees is the secret of the

n.__gﬂ_.mmn.
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INTERVIEW SCHEDULE

|. Name

2. Age : 21-30/ 31-40/ 41-50/ 51-
60

3. Gender :

4. Martial Status ; Married /
Unmarried

5. Department
6. Designation -
7. Income
8. Years of Service -
9. Educational Qualification
10. Are you aware about the performance appraisal policy
of your organization?
Yes/No.

11. What is your opinion about it?
Effective / Ineffective

12. How frequently your performance is appraised?
o Yearly

o Half yearly

o Monthly

o Whenever Required
o Occasionally

13. Are you satisfied with the frequency of performance
appraisal?
Yes/No. If No, state the reasons.

14. Are you satisfied with the present evaluation system?
Yes/No. If no, state the reasons.

15. What are the errors, which you find in your
performance appraisal?
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6. Are you satisfied with your higher authorities

treatment?
Yes/No. If no, state the reasons.

{7.Do you have full support from the top management for
your work schedules?
Yes/No.

18. How is your relationship with your supervisor?
Very good/Good/Neutral/Bad.

19. Do you have any discomfort with the working
environment? If so, kindly state.

20. Does performance appraisal in your organization work
positively or negatively?

21. Are you informed about the system well in advance?

22.Do you feel that appraisals motivate your activities?
Yes/No. If no, state the reasons.

23. Are you having any discrimination done through
current performance appraisal?
Yes/No. If no, state the reasons.

24.Do you encourage pay for performance method ?
Yes/No.

25. What are your expectations from the organization in
the performance appraisal system?

26. Whether the management provides any
counseling/training to you for reaching the
performance appraisal standard?

Yes/No. if yes, state the nature.

27. What is the reward for your performance in the
organization?

28.Does this appraisal system exert stress or pressure on
your routine work schedules?

Yes/No. If yes, in what way?

29.Do you have self appraisal method?
Yes/No. If yes, in what way?
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30.Give ¥

appraisa

our opinion about the present performance
| system used in the organization?

|. What arc the suggestions you offer for improving the
4 ' effectiveness of the performance appraisal system?
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ABSTRACT

In this paper, we define multiplication between intuitionistic fuzzy matrices (IFMs)
and we derive the conditions for a block IFM to be regular. Also a method to find
the generalized inverse of it with the help of the generalized inverses of the blocks
of the original matrix is described. Again, it is shown that a block intuitionistic
fuzzy matrix can be decomposed into an upper triangular idempotent intuitionistic
fuzzy matrix and a lower triangular idempotent intuitionistic fuzzy matrix when the

decomposition is symmetric.
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INTRODUCTION

Partitioning of i : :

. ¢ natrices is ugefy] to effect addition and multiplication by handling
maller matrices. If . . . e
S we draw homonml lines between rows and / or vertical lines between

umns, the sub- i . 1
col : b-matrices obtained are called blocks or cells of the matrix =@ ,..-

When a matrix is vey > it ; : i /
Y large and j i Not possible to store the entire matrix into the primary

memory of a compu - , .
o puter at a tme, then matrix partition method is used to perform the

eration on matrices. There ax . TN, -
opers atnees. There are lot of advantages noted in partitioning an intuitionistic fuzzy

atrix A into blocks 8 e
il cks or cells. It exhibits some smaller structure of A and thus save spaces. It

also simplifies computations,

First time Pal introduceq intuitionistic fuzzy determinant. Latter Pal and Shyamal

introduced intuitionistic fuzzy matrices and distance between intuitionistic fuzzy matrices.

)

Meenakshi and Jenitastudied op k-regularity of block fuzzy matrix and Schur complement in

k-kernel symmetric matrices, Pradhan and Pal proposed a method to find the g-inverse of

intuitionistic fuzzy matrices.

In this paper, we obtain the conditions for a block intuitionistic fuzzy matrix to be

regular and propose a method to determine the g-inverse of it with the help of the g-inverses

LU i

of it blocks. Here, we also shown that if a block intuitionistic fuzzy matric is idempotent then
its diagonal blocks are also idempotent. Here we proved that a block intuitionistic fuzzy
matrix can be decomposed into an upper triangular idempotent intuitionistic fuzzy matrix and

a lower triangular idempotent intuitionistic fuzzy matrix and the decomposition 1s symmetric.
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Definition: 1.1

member or elements of the set.

Example:

The set of all positive eyen integers between 2 to 100

Definition: 1.2

A mem i i
bership function of a fuzzy set A on the universe of discourse of X is

L, X — |0
defined as 444 [0.1] where each element of X is mapped to a value between 0

and 1.

This value called membership value or degree of membership quantifiers the grade of

membership quantifiers the grade of membership of the elements in X to be fuzzy set A.

Example:

Let X ={g.2, 25 2.-8s} be the reference set of students

Let A be the fuzzy set of “smart” students where fuzzy set is “smart” students
A:' {(91, 0'4); (gZI O'S)I (g3! 1)' (g4' 0'9)' (951 0'9)}

Hence A indicates that the smartness of & is 0.4 and so on.
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Definition: 1.3

An intuitionistic fuz s,
zy set forms an Intuitionistic fuzzy algebra with two binary

operations addition and multiplication if it satisfy the following .
properties:

(1) Idempotence : a+a=a, a.a=a
(2) Commutativity : a+b=b+a, a b=p 4

(3) Associativity : at(b+c)=(a+b)+c, a. (b.c)=(a.b).c
(4) Absorption : at(a.b)=a, a.(a+b)=a

(5) Distributivity : a.(b+c)=(ab)+(a.c) & a+(b.c)=(a+b),(ate)
(6) Universal bounds: a+0=a, a+1=1: 4 0= al=a

I (] Sho“-rrl t t y . . o, . . e ¢ I \"ith

Example:
Let A be an Intuitionistic fuzzy set with Ha(x) = 0.5and V,(x) = 0.3
Ta(x) = 1 = [pa(x) + V4 (x)]
=1-[05+03]
=0.2
Definition: 1.4

Set A is said to be a subset of Set if all B the elements of Set A are also

present in Set B. In other words, Set A is contained inside Set B.

A subset is denoted by the symbol <.

Example:
A C B ; which means Set A is a subset of Set B.

A subset can be equal to the set. That is, a subset can contain all the

elements that are present in the set.
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pefinition: 1.5

Example:

LetSbea nonem
. Pty set, then a fuzzy subset of S is a map S from S into the real
interval [0,1].

Definition: 1.6
Intituionistic fuzzy Subset:

A= {('\.HUA(X)’VA(X)/XG X) . Let X ={a,b,c} be a set

Then A = {(a,0.52,034) (, .
1< M '0'14'0-7')(&0-35-0‘34)} 1S an Intituionistic fuzzy subset,

Definition: 1.7

Let V be a vector Space over a field F .

A non-empty subset W of V is called a Subspace of V if W itself is a vector

space over F under the operations of V.

Definition: 1.8

A fuzzy set F in a vector space E is called Fuzzy subspace of E if

(i) F+FCF

(i) aF c F, for every scalars a.
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Definition: 1.9

Let W be an infyifiae:...
tuitionistic fuzzy subspace of Vu and S be a subset of W such that
the elements of S are independent If

. i every element of W can be expressed uniquely as a
linear combination of the clements of

S, then S is called a basis of Intuitionistic fuzzy
subspace W.

Definition: 1.1¢

A Matrix is 3 Tectangular ayy

ay of numbers, Ap n X m matrix is a matrix with n

If A is a matrix then q; i

denotes the individual item in row i and column ]

(called an element of the matrix),

Example:
-1 2 2
A=
0 -2 3 isaZ><3matrix,
a3 ==1,a,, = 2,a,1 = Oand so on.

Definition: 1.11

Let = {xl'x21 ...,xn}, Y = {yl'yZ' ""ym] :

The fuzzy relation R(X.,Y) can be expressed by n X m matrix is called fuzzy

matrix,

'u"(x'.yl) /UI((xl'yz) /u/((xl‘ym)
R(X.Y): lule(xl’yl) /UR(Xz‘yZ) ,UR(_,\‘:.))W)

......................................................

/Ule(x"’yl) :uk(x"'yl) /U“(x,,‘y,”)
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Example:

X={a,b,c}. Thenq fuzzy relation g on X may be:

R=02/(a,a) + 1/(a,b) + 0.4/(a,c) + 0.6/(b,b) +0.3/(b,c) + 1/(c,b) + 0.8/(c,c)

(OR)
02 1 o4
0 06 o
R= ;
0 1 08

Definition: 1.12

An Intuitionistic fuzzy matrix (IFM) A of order m X n is defined as

4= [xl/’<auﬂ’auv>:|mx" Wwhere a;,, @ijv are called membership and non-membership

values of x;;in A | which maintains the condition 0 S @y +ag, < 1.

For simplicity, we write 4 = [Xij, a[j]mx” or simply [a,'j]mxn. where ¢, =<a,,,;a,,.r>-

In arithmetic operations, only the values of Qiju and a;,, are neededso from here we only

consider the values of a,= <a,,#~ a,,\,>-

All elements of an IFM are the members of (F)={{x,»):x,y €01} and 0 < x + y <1
Definition: 1.13

A submatrix of A is a matrix formed by selecting from A: a subset of the rows and

a subset of the columns and forming a new matrix by using those entries, in the same relative

positions, that appear in both the rows and columns of those selected.

@ Scanned with OKEN Scanner



Definition: 1.14

An Intuitionistic fy
z ; : i
Zy submatrix of 3 Intuitionistic fuzzy matrix of order = 11s

obtained by deleting some rq :
‘ WS Or some columns or both (not necessarily consecutive) or
neither.

The intuitionistic e :
fuzzy matrix 1tself is its intuitionistic fuzzy submatrix.

The maximum n R .
g umber of Intuitionistic fuzzy submatrices of an n X m intuitionistic
fuzzy matrixis (2" — 1)(2m — 1)

Definition: 1.15

The intuitionistic fuzzy submatrix of order (n — r) obtained by deleting r

ws and columns o SRS .
10 fann Square intuitionistic fuzzy matrix is called Intuitionistic

fuzzy principal submatrix.

The first order principal Intuitionistic fuzzy submatrices obtained from the following third
order IFM are

<all/1’al]v> <a12;l’am> <a13;/’a13v>
<a21;z’a21v> <azz;:’azzv> <a2]/1’a’_’3\'>

(@wan) (assan) (anoan)
{awean)] [awan)] [(awan)]

Second order intuitionistic fuzzy submatrices are

<allﬂ’allv> <a12u’anv> <azz;,’azzv> <a33/1’a23\‘> <a|1u’am> <a|3,ﬂa1xv>

Py 3

<a2]u,a2h,> <a22ﬂaam> <a32ﬂ,am> <asau’am> <am/’asw> <asau'ass.~>

Third order intuitionistic fuzzy sub-matrix is the matrix itself.
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Definition: 1.16

An A € (IF)myy, is said to be regular

If there exists X o 3
_ € (IF)"X"I satisfying AXA = A and X is called a generalized
inverse (g-inverse) of A which is denoted by A~

Let A {1} be the set of a] g-inverse of A

Definition: 1.17

The block i
s along the diagonal of the block intuitionistic fuzzy matrix are called

Diagonal blocks. The blocks P ij for which i = j are diagonal blocks.

Thus Py and Pz, diagonal blocks of the blogk intuitionistic fuzzy m

A={P” Pu}.
le Pzz

atrix

Comparision between two intuitionistic fuzzy matrices of same order is an important.

Definition: 1.18
Dominance of IFM:
Let A, B € Fy,xy, such that A=(<a,,,,,a‘,\>) and B=(<b,,,,,b,,\)) ,then4 < B.

If a;j, < bijuand a;jy, = byjy, for all i, j and we say that A is dominated by B or

B dominates A.

A and B are said to be comparable, if eitherA < B or B < A,

Definition: 1.19

Let A = (<auﬂ,aw>) € Fyxnandc = (¢, ¢,) €(F) be a scalar such that

0< ¢y + ¢, < 1, then the scalar multiplication is defined as

cA = ((min{cﬂ,aw,},maX{cr,am}» € Fnxn-
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Definition: 1.20

LetA = (<a,,,.va,,.,>) € Frnxp and B = (<b,v,,nb,,-\.)) € Fyn be two IFMs,

Then the matrix multiplicatiop between A and B is given by

AB = (<m?X{mi“(a,wb

) ‘min {max (Clm’buv)}>)

Where k = 1'2' "'p li = 1121 wm andj = 1;2; o N

Definition: 1.21

A intuitionistic fuzzy matrix A € Foyen is said to be regular if there exists

another IFM, X € F,,,, such that AXA=A.

In this case, X is called 5 generalized inverse (g-inverse) of A and it is denoted
byA™. This type of g-inverse is called inner inverse of A_

The inner inverse of an IFM I$ not unique
The set of all inner inverses is denoted by A {1},

For an IFM A of orderm x n,anIFM G € F,, is said 1o be outer inverse of A,

if GAG=G and it is denoted by A{2}.

G is said to be {1,
denoted by A{1,2}.

2} inverse or semi-inverse of A if AGA=A and GAG=G and it 1s

The IFM G is said to be {1,3} inverse ora |
and (AG)"=AG and it is denoted by A{1,3}.

east square g-inverse of A if, AGA=A

Again G is said to be {1,4} inverse or a minimum norm g-inverse of A if, AGA=A
and (GA)™ =GA and it is denoted by A {1,4}.
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CHAPTER-]]

REGULAR
BLOCK INTUITIONISTIC FUZZY MATRIX

In this section, we g;
> We discusg i
the regularity block intuitionistic fuzzy matrices and also
we present several results regarding g-inyege of IFM
0 .

Definition: 2.1

Let X b INtuitionist;
¢ a block Ituitionistic fuzzy matrix of the form

C(’“‘/’)Vq D

With the diagonal blocks Aand D

X ___{ Al’xf/ B/’X("-q) }

(I!l—/))v(u-—n/)

are regular,

With respect to this partitioning a Schur complement of Ain X is an [FM.,

Which is denoted by X /4 and is defineg § =D—CA"B.

Where A™ is one of the g-inverses of A

5 X :
Similarly, 5 =A—=BD"Cis Schur complement of D in X.

X/A is an intuitionistic fuzzy matrix imply, D + CA=B =D

Definition: 2.2
LetA = (<all,lt’al/\'>) (S F’an be an IFM.

Then the element <auwam> is the ijth entry of A.

Let Aiq (Aaj) denote the ith row (jth column) of A.

The row space R(A) of A is the subspace of V1, generated by the rows {A4;,} of A.

10
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Theorem: 2.1

Let A,B,C be three IFMs such that A

CA~B is invariant for a]] choices of g-inverse of A

Proof:
Since A is regular wit, R(C) € R(4) and C(B) c c(4).
So,C =CA;Aand B = AAZB,

Where 43 is one of the g-Inverse of A
Now, CATB = (CA;A)A;(AA;B)
= (CA)(4414)(4;B)
= C(A7447)B

= CA3B

Where A7 and A7 be two different g-inverse of a A.

Thus,CA™B is invariant for all choice of g-inverse of A.

Example:

0.6,0.2) (0.5,0.4)
LetA = [§0.7,0.3) (o.5,0.4)} € Faxz.

Any g-inverse of A can be written as,

11

is regular, R(C)S R(A) and (B) S C(A), then
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4208602, q+ph<)
<[(a,b) (cd) €20.6,d204, ct+q<|
(@f) (g.h)]""eree<05, 7205, et payl
£20.7,h<03, g+h<l

J

[(0.7,0.3) (0.6,0.4)
If we take B = (0.6,0-4) (0.5,0.5) then A4~B = B holds for any A”,

So, C(B) € C(A).

[@6&3)(010$
Again for € =1(0.8,0.2) (0.6,0.4),CA=4 = ¢ o any 4~

So, R(C) S R(A).

Now,
C%iB:F«lQOB> «1103X[KQ&OJ> (0.5,0.4)1(0.7,03) (0.6,0.4)
(08,0.2) (0.6,04) || (0.4,0.5) (07,02}}{«)6J)4> (0.5,0.5)
_[(0.6,0.3) (0.6,0.4)"
j&lOS)(OGﬁAX

cap| (06:03) «Y103q{«1201) <0@04{M«1103> <06ﬁf0}

0.8,02) (0.6,04) ]| (0.5,0.5) (0.8,0.2) || (0.6,0.4) (0.5,0.5)

K
(06,03 (Q@Q@}
{

)
0.7,0.3) (0.6,0.4)
For two different A~of A.
This is true for any generalized invefse of A,
Hence CA™B is invariant for any g-inverse of A,

Definition: 2.3

A square intuitionistic fuzzy matrix A is said to be idempotentif it satisfy the

Matrix equation 42 = 4.

12
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LetA,BeF,

proof:
A<TB Ta_
@AA-ATBandAAT:BAT

P T -
A"KKA = ATKKB and KAATK = kpaT

N TKA =
(KA)TKA = (KAYTKB ang KAKA)T = KB(KA)T

< KA <" KB

Similarly, A <" B & ATA = ATB ang g7 = 447 BAT

< KATAK = KATBK ang AKKAT = BK K aK
= (KA)TAK = (KAYBK and AK(AK)" = BK (AK)T

< AK <" Bk

Theorem: 2.3

Let A, B € Fy , are k-idempotent, then A <7 B ifand only if A2 <T p2.

Proof:

Assuming that A <" B, then we have

(i) ATA=A"B and
(i) AAT = BAT

Pre multiplying by K, we have from (i) Partial orderings on k-idempotent fuzzy
Matriceg

13
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KATAK = KATBK
KATKKAK = KATkkpy
(W2 = (aryz y: &
From (i), KAATK — KBATk
KAKKATK==KBKKATK
(AT = (By2 (41y2 2)
From (1) and (2),

We have, 42 <T g2
Conversely, if we assume that 42 <T p2
KA? <T kp2
KA*K <T kp2g

A<TB

Definition: 2.3

A matrix A € (IF), is said be Right k-regular.
If there exists a matrix X € (IF),, such that AKXA = 4

, for some positive integer k.

X is called a Right k-g-inverse of A.

Let {14} = {5 = 44} |

Akxa —

14
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Definition: 2.4

Amatrix A € (IF),, | is saiq be Left k-regular

If there exists a matrj
nxY € (IF),, such that Av4k = Ak for some positive integer k.

Y is called a left k-g-inverse of A

Let 4,{1%} = {ﬁ - k} _

Lemma: 2.1

For A,B € (IF)xn, R(C)SRU) =B = XA for some

Xe(F)m C(B)SC(4) & B = AY for some Y € (IF),,.
Lemma: 2.2

ForA,B € (IF), ,anda positive integer k, then

(1) If A isright k-regular and R(B) € R(A¥) then B= BXA for each right k-g-
inverse X of A.

(1)  If A isleft k-regular and C(B) C(AX) then B = AYB for each left k-g-inverse
Y of A.

Proof:

(1) Since R(B) € R(A*) , by Lemma: 2.1
There exists Y such that = YA4K .
By definition of right k-regular, AKXA = A¥,
Hence B = YAX
=YAKXA
= (YA)XA
= BXA. Thus (i) holds.

(i)  This can be proved in the same manner.

15
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Theorem: 2.4

ForA,B,D€ (IF), anq v €A {

If the intuitionistic fuzzy matrix equation Ak
ation B =

Proof:

Let X be any solution of Akxp —

Hence the proof.

Theorem: 2.5

11}, ze (1),

o8

D= aAkxp

Il

Il

AYA¥XB7ZB
AY(A*XB)zB

AYDZB.

ForA,B,D€ (IF),andY € A{1} .z ¢ B{1%} .

D is solvable then AYDZB = D.

If the intuitionistic fuzzy matrix equation AXB* = D is solvable then AYDZB=D

Proof:

Let X be any solution of AXB¥ = D,

Hence the proof.

D

1l

1]

AXBX
AYAXBYZB
AY (AXBY)ZB

AYDZB.

16
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Theorem: 2.6

Let A, B € (IF), be a regular [FMsand D € (/F)
n-

Then the intuitionistic fuzzy matrix equation AXB = D is solv
AYDZB=DforY € A{1}and Z € B{1}.

able if ang only if
proof:
CASE: (i)

A is right k-regular.

By Lemma: 2.1, R(C) = R(4%) = ¢ = yg* for some Y € (IF), and
C(B)S C(A*) € C(A) = B = AU for some U € (/F),,
Since A € (IF), is a right k-regular intuitionistic fuzzy matrix by Lemma: 2.2
R(C) S R(A¥) = C = CZA for each Z e {15},
Hence for any X € A{1K},

CXB = (AY®*) X (AU)

= YAKXAU

= Y(A*XA)U
=YAky
=CU

= CZAU

= CZ(AU)
=GZB.

Thus CXB = CZB for all X, Z € A{1X}.

17
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A is left k-regular.
By Lemma: 2.1, R(() R(4k
=D e R
= =(=

YA for
CBESCUA)Y=p = A some Y € (IF), and

k
U for some U g (IF)
n.

ince A€ (IF),j
Since (IF)pis a lefy k-regular intuitionistic fu
Zzy m

) atrix, by Lemma; 2.2
C(B) = C(A") = B = 475 foreach 7 ¢ 4

(1),

Hence for any Xe A{lf‘},
CXB = (YA)X (4* )

=Y(AXAy

=YvAky

=YB

=Y(AZB)

= (YA)(ZB)

= CZB.
Thus CXB = CZB forall X, Z € Af1f).

CASE: (i)

A is both right and left k-regular.
By Lemma: 2.1, R(C) S R(A*) = C = YA* for some Y € (IF),,.
Since A€ (IF), is a left k-regular intuitionistic fuzzy matrix, by Lemma:2.2

C(B) € C(A*) = B = AZBforeachZ € A{lf"}.

18
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Since A€ (IF), isa
n ght k-regular intuitionistic fuzzy matrix
Forany X € A{1k}, |

CXB = (YA%)X (azp,
=Y(4*xa)zp
=Y4kzp
= CzB,

Thus CXB = CZB for all X € 4(1} gnq 7 A

{1£}

Thus CXB is invariant for 4] choices of k-g-inyerse £ A
B S0 :

Theorem: 2.7

A B
Let M =|:C D:| with A and D i i
are right k-regular Intuitionistic fuzzy matrices, M/A

and M/D are exists.
R(C) € R(4") and R(B) < R(D),
If xM = b is solvable then YA=cand zD = ( are solvable.
Whereb=(c d), C 2dD Cand d > cAB.
Proof:
Since xM = b is solvable,

Letx = (f y)isasolution.

4 B

Then, p )/)L, p|= (c d)

=(pA+yC pB+yD)= (c d)
Hence we get the equations,

BA+yC=cand fB+yD =d. (1)

19
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By Lemma: 2.2

A is right k-regular intuitionisti
c

. - Y44 i
right k-g-nverse of A™ of A Y Matriees, R(C) R(A) = € = €A~ 4 for cach
And D is right k-regyar i.... ...
h right k-g-inve Dg ) mtultlonisﬁc 2Zy matri
cach right k-g-inverse D= o 1y % R(B) € R(pky
. s = B = BD™D for

Substituting C and B j; Equatiop (1)

We get the €quations,

(B+BYCATA = ¢ angq (BBD- 4 Y)D
=d
Thus YA= c and zD = ¢ are solvap)
€.

Since A and D are right
-regular infce .
gular Intuitionjstje fuzzy matrices the soluti il
- bl 1 10 2 ~
theformy = cA™ and z = dD- ns will be of

Hence, CA™ = B + yCA~ ang gp- BBD- .
12

¢A"B = BB +yCA~BanddD-¢ BBD=C 4 y¢
()

Since M/A and M/D exist then A + BD™C = gand p + CA"B = p
Substituting for A and D i (1) using (2). |
We get,
c=pA+yC
=PA+BBD~C+ycC
=pA+dDC
d=pB+yD
=pB+yD+yCA™B
=yD 4+ cA™B.

By intuitionistic fuzzy addition it follows that ¢ > dD™C and d > cA™B.

20
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Theorem: 2.8

Let M =[A %l with A and D i
] are right K-regylar IFMs,

If yA* = ¢ and zDk —
d are Solvable, ¢ » dD-ck

: and d > cA-Bk th K — p o
so]vable. Where M¥ = [A B‘] en xM b is

c p Z)andb=(c d)
Proof:
Since YA¥ = ¢ and zpk

=d are solvable,
Lety =cA” and z = gp- are the solutjopg.
=cA™A* = cand dp-pk — d.

From the given conditions, ¢ 2dD™C*and ¢ > cA-Bk
Weget,c =c+dD Ckandd = g 4 cA™Bk,

4 B
Now, (cA~ dD) ij D‘} = (cA™A*+dp-ck cy-pk +dD~Dk)
=(c+dD=C* cA-B* 4+ d)
=(c d)
=b

Thus xM* = b is solvable.

Theorem: 2.9

Let M =[; ﬂwith A and D are left k-regular IFMs.

If A%y = b and D¥z = c are solvable, ¢ > C¥A™b andb > B*D7c then M*x = d is

b
kooph y
Solvable where M* ={?‘k D"J’x Z(:) and d z("]'

21
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Smce &Y =band pk, .
C are solvahie.

'=A"band D¥; = . __
Lety Z = ¢ are the solution,

;—:A"'A"b =b; DkD§C = .

From the given conditions, ¢ » AThand b > RXp
2 B¥D~¢,
Weget,c =c + Ckg-p and
b=b+B¥p-,

[,4" B‘J ( Ab) ( A'db+ B D
e =
Now, |C" D'| D ¢) \C'Ap+p D'c]

(b 3
(.,; A b + C

0

d

1l

Thus M¥x = d is solvable.
Hence the proof.

Theorem: 2.10

4

Let X be a BIFM of the form X = |\ , |with R(C) € R(4), C(B) < ((4),

R(B) < R(D), C(C) € C(D) such that A, B, Care idempotent, A = B and D > CA~ B

(A +ABDCA A BD

{
Then X is regular and has a g-inverse X~ = [ DA D | lorsome A™ of

Aangd D=ofp.

22
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proof
gince A 1 idempotent with R(C)

’B'
p= A

gince D 2 CA™B it follows that D = +CA-p

Hence, X can be expressed ag ¥ = PQR

p= I 0O
Where lea :
0= A O

= 10 D|ad

I 4
o 1 |.

It can be shown that P and Rboth are idempotent,

I AB|l4 ol 1 o
Now, RQ"P=10 | llo D |lca 1

| A +aBDCt ABD
DCA D

=X (say).
Now, XX~X = (PQR)(RQ™P)(PQR)
= (PQR)Q™(PQR)

[4+BDC B+BDD
“lc+DDC D+CAB|.

Since, M/D is Schur complement in X and 1t 1s an [FM.

23
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So,A+BD C=4

R(B) SR |
As, R(B) € R(D) and ¢ (c) ¢ C(D) implies B = BD-pand C = pp-C.

4 B
Hence XX~ X = | - D] =X

Thus X is regular and the IFMX~ is g-inverse of X
Example:

Let us consider the BIFM

(0.8,0.2) (0.6,0.4) : (0.7.02) (0.6,0.4)]

(0.6,04) (0.7,03) :

(0.7,03) (0.6,0.4) (0.8,02) (0.6,0.4)

:(0.7,0.2) (0.7,02)]

1(07,02) (0.6,0.3)

: (0.6,0.4) (0.6,0.4)

......

{¢ 3]

‘ | (0.8,02) (05,0.5)
One of the g-inverse of A is A~ = (0_5,0'5) <o_7,o‘2> that one for

(0.8,0.1) (0.5,0.4)}

D is D~ =[(0.6,0.3) {0.7,0.2)

(0.7,0.3) (0.6,0.4)]
Now, CA™B = [(0.7,0.2) (0.6,0.4)|and D =CA™B.
(0.7,0.2) (0.6,0.4)]
Again, BD™D = 0 6, ()3 0 (),0,4> = B implies, R(C) SR(D) and
[(0.7,0.3) (0.6,0.4)]
DD=C = [(0.7,02) (0.6,0.3)] = C implies, C(B) < C(D).
(0.7,02) {0.6,04)]
Now,A"BD~ = | (0.6,04) (0.6,0.4)] and

24
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<0.7,o.3) 0.6,
D™CA™ = {(0.7,0.2) Eozg:ﬂ .

(0.7,0.3) (0.6,0.4)]

Then, A-BD"CA—-‘{(O.QOA) (0.6,0.4) and |
(0.8,0.2) (0.6,0.4)7
A+ A"BD™CA™ =[<0.6,0.4) <o.7,o.2i
(0.8,0.2) (0.6,0.4) (o.7,o.2> (0.6 0.4)
(0.6,0.4) (0.7,02) (0.6,04) (0.6,0.4)
S0 X" = (0.7,0.3) (0.6,0.4) (0.8,0.1) (0.5,0.4) -
(0.7,0.2) (0.6,0.3) (0.6,0.3) (0.7,0.2) X = x

Corollary:
For the BIFM X' of the form as stated i Theorem: 2,2

if A'is symmetric and

idempotent, then the semi-inverse that is A{1,2) type g-inverrse of A exits

Then under the condition A > Bp~¢,
WegetA™ =A"AA™ > A"BD~cA-.

This follows that A~ + A"BD~CA~ = 4~

A~ ABD”
Then the g-inverse of X reducesto X~ = DCA D
Example:
Let us consider the BIFM

(0.8,0.2) (0.6,04) i (0.8,02)
Yo (0.6:?.4) <0'7_f)'3> (0.6,0.4) :{g Iﬂ
(0.6,04) (0.7,03) i (0.6,0.4)

Here as A is symmetric and idempotent so A itself an A {1,2} mverse.
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cow, CA7B = [(0.6,04)]

And hence, D = CA™B.

[(0.6,0.4)]

For D™ =
(0.6,0.4) (0.6,0.4)

gpC = [(0_6,0.4) (0.6,0.4)} and then, 4 > BD-¢

pgain A"BD”™ = [(0-6,0.4)(0,5,0'4>]r y

DA = [(0.6,0.4)(0.6,0.4)]

(0.8,0.2) (0.6,0.4) (0.6,0.4)

So the g-inverse will be X~ <0'6’0'4> <O‘7’0'3> (0.6,0.4)
0.6,0.4> (0@0_4) <0.6,0.4> and for that XX~ ¥ = X

olds.

Theorem: 2.11

A B
LetX =|c D |beaBIFM with

R(C) € R(A),C(B) < C(A),R(B) S R(D) and C(C)cc(D).

If X is regular then A and D are regular.

Proof:

P Q
Let X be regular and X~ = [R S} be a g-inverse of X.

Hence XX=X = X,

By comparing the corresponding diagonal blocks we get,
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PA+BRA+AQC+Bsc _

(1
CPB+DRB+CQD+DSD=D )

- 2
gy the given conditions on X, @)

wehave C =UA, B=4y, ¢ - DU

tandB =y p,
o atrices U, V, Uyand V. Or some intuitionisyic

gubstituting B=AV and C = 4 in (1)

Hence, A is regular.

gimilarly, substituting B = VD and C — DUl "
weget, DIIPUL+ VIR +QU, + 5)p =
Hence, D is regular.

Remark:

The converse of the above theorem is not true i general
al,

This is illustrated in the following example.

Example:

Let us consider the BIFM

(0.5,04) : (0.6,03) (0.7,0.3)

AP [4 B
(0.8,0.1) i (0.8,0.2) (0.6,0.4) {c D}'
(07,0.2) & (0.6,04) (0.7,0.2)

Here A and D are regular.

One of the g-inverse A and D are respectively
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A = [<O'6’0'3>] and \

. [(0.9,0.1) (0.5,0.5)].

(0.5,0.5) (0.8,0.2)

5 . .
But X“ # X that is, X is not idempotent.

So, X is not regular,

Theorem: 2.12

For the IFM
s A, B, Cof order m x n the following statements hold:

@) IfR(C) S R(A), then A is regular <[AC]" is regular
(i) IfC(B) € C(A), then A is regular <[AB] is regular.

Proof:
Since R(C) € R(A) and A is regular implies C = CA™A.

Now, we can verify that [A~0] is a g-inverse of [AcT™.

Hence ,[AC]" is regular.

Conversely, if X = [AC]"is regular, then R(C) € R(A) implies that there exists [FM
Y of order m such that C = YA.

Hence, X = [IY]TA
=UA
Where, U = [IY]".
ForU™ =[I0),U"U =1l and U™ is a g-inverse of U .
Thus U is regular.
Now, X = UA is regular implies, (UA)X~(UA) = UA.

Premultiplying with U~ on both sides,
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weget AXTU)A =4
Thus A is regular.

imilar way we
In similar way we can provye the Statement in (i)
Example:

= [(0802) (0.
Let A =[(0802) (05,05)] and C = [(0.5,0.5) (05,03)]
der (1% 2). e PemvoIfMsof

R(C) € R(A) hold (s 1
Here R(C) S R(A) holds and A 1S regular, one of g g-inverse i [ (0.9,0 1{0.5.04)]

(0.8,0.2) (0.5,0.5)

T =
Now, [AC]" = {(0.5,0.5) (0.5,0_5)} is idempotent IFM.

So, [AC]" is regular.

Similarly, we can show that [AB]

is also regular for an
Y IFM B of order (1 x 2)with
(8) € C(A).
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.

10 and an idempotent upper block triangular intuitionistic fuz
X
mﬂtr

Zy matrix,
pemma: 3l
A B
LetX=|c D be an BIFM with diagonal blocks Aand D

are non-zero

ats. Then the following equivalence holds:

dempote

" pand C(C) € C(D).

i A8 +BD =B & AB =BD =B = R(B) S R(D) and ¢ (B) < C(A).
proof:

Since A and D are non-zero idempotents, A itself is a g-inverse of A.
Hence A € A{1} and D € D{1}.
As A and D are regular s0,CA = DC = C <= R(C)R € R(A) and C(C) € C(D).
Again,CA=DC =C
=CA+DC=C
Conversely, suppose CA + DC = C, then C = CAand € > DC.

Let us claim that C = CA, for C > CA, then CA > CA* = CA is not possible.

Similarly, if D is idempotent, we claim that € = DC.
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Hence CA + DC = ¢,
= CA=DC =,
Thus the equivalence in (i) holds.
The equivalence of (ii) ¢
Example:

Let the blocks of the BIFM x are respectively

(0.8,0.2) (0.6,0.4)
A =1(0.6,0.4) (0.7,0.3)}

[(0.7,0.2) (0.6,0.4)
B =1(0.6,0.4) (0.6,0.4)}

(0.7,03)  (0.6,0.4)]
¢ =[(0.7,0.2) (0.6,0.3) | and

(0.8,0.2) (0.6,0.4)]
D =1(0.7,02) (0.7,0.2) .

(0.7,0.3)  (0.6,0.4)]
Then, CA =1(0.7,0.2) (0.6,0.3) |and

(0.7,0.3) (0.6.0,41\’]
DC =1{0.7,02) (0.6,03)].

Thus CA = DC = C and

CA+DC =C.
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- {¢) 7.0.2) DE04
=1 n v
L0804, 10604

Thus, AB=BD=Bandap+pp =y

As, CAA = C fon any g-inverse 4~

. _ of A imply R(C) € R{A) and DD"C = C for
any gamverse D7of D imply C(C) e c(p)

Lemma: 3.2

"4 B
Let us consider the BIFM x= 1
,,\

N

D w ith diagonal blocks Aand D are non-zero

dempotent. Then,

(1) X/Ais an intuitionistic tuzzy matnx &2 D > CAR
(11) XD s anintuitonishic fuzzy matny es Az BDC
Proof:
(1) From the definition of Schur complement, XA s an IFM umply D = CA™B

Again, A 1s an idempotent IFM so A itself a g-nverse
l.(‘.),. .’1— = A
Hence, D 2 CAB.

(11) Similarly, from the definiuon of Schur complement, X/A 15 an I[FM imply

A2BDC.
As, D 1s an idempotent IFM so D ntself a g-inverse,
1e)., D" =D.

Hence, A 2 BDC.
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fxample:

I we take the ;
samie BIFM ayq iy the above example, then

i(\().?.n,z'} (\(‘;,(,,(;,.A;"i
CAB = {0709 /n, .
WO7.02) (0.6,0.4) | ana b > cal potas

10.7.0.3)  (0.6,0.4)]
<0‘("”<4> (_”-(v.().-i) j and A2 B¢

“<

Sunilarly, BD(C =

Theorem: 3.3

Let us consider the BIFM X“% o

L p] with the diagonal blocks Aznd

non-zero 1dempotent. Then A > BC. D > CB. CA = DC =C amd AR = BT =0 bl

if and only 1if X is idempotent,
Proof:
Let A 2 BC, D2 CB, CA =DC =C and \B=BD =81

(B

Then, A + B ln".n"{“rju-!“i;i.}.”"”1“.“:,; be,,

l“fju' “u’l'J

Smilardy, D 2 CBaumplies, D« CB =D
Agam by Lemma: 3.1

CA = DC = Camphes, CA +« DC = Cand AB = BD = B unp
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RE }3”j
‘"[(‘ D]
=X

(As, AD are idempotent and using the above deduction.)

Conversely, let X g idempotent.

Now, A+ BC=p implies, A > BC
Again, AB+BD=p implies, AB = BD = B and CA+

Hence the conditions.

and CB + D = D implies, D = CB.

DC =C implies, CA = DC = C,

I'he conditions on X with A and D 10 be non-zero idempotents are essential here.

This 1s illustrated by the following

example,
[ (0.1) (1.0) [1,0) ;
Letus consider the BIFM X = [ (0.1) (0.1) {0,1)

L0 (1,0) "1,(»,,
"4 B

:\’(‘ /)j ‘-\”h
Foy 1087
il\()-]:) \\!,U,,- |

‘:\-_-L('“.l-) ('().l),—f r

B=_(10) (0.1)]

C=[<O-l> “-O)} and

p=[(10)].

Here X is idempotent with A is not idempotent but D is idempotent,

ThenD > CB, A =BC, BD = B and DC = C. But CA #Cand AB # B,
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sheore™ it

—l:/l H} A ()
LetX=[c p)> £1= C D} and X,= [” B]b
O p|bethr,
[lowing ar¢ equivalent. °¢ BIFMs, then the
foll0

X = X1X2= X2X1Wlth b()th Xl and ¥

(i)
(i)

) 2Are idempgta
A and D are idempotents; Potents,

AZBC,D2CB,CA=DC=Can(lAB‘BD
~bD=p,

Proof:

Here X; is idempotent.

A (@)
ie)., Xi = [CA+DC DZ} =X,
Equating the corresponding blocks.
Weget A=A, D?=D and CA+DC=cC,
That 1s, A and D are idempotents with CA + DC =C.
Similarly, X, is idempotent imply, A and D are idempotents with AB + BD = B,
Then using Lemma: 3.1, this reduces to CA=DC =C and AB=BD = B,
Again, X% =X,X,X.X,
= X, X, X, X,
= X, X, X,

=X151X;
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=X1X,
=X,

So, X is idempotent,

[A+BC AB+BD
i), X2 = | CA+DC CB+DLX_

Equating the diagonal blocks.
We get, A+BC=AandCB+D=D_
Which gives, A= BC and D > CB.

Hence X; Xz = X = XoX;with X 1,4, idempotents give, A and D

cA=DC=C,AB=BD=B,A>BCandp = CB. e dempotents
(iy=(1)
A and D idempotents with, CA = DC = Cand AB=BD=3R.
Shows that X; and X,are idempotents.
Again, A 2 BC and D > CB gives, X is idempotent,
So, X=X1X,=X,X,.

Example:

Let us consider the BIFMs

[(0.8,0.2) (0.6,04) i (0.6,04) (0.6,04)]
(0.6,04) - i {0.6,04) (0.6,04)
: |4 B
X=1(07,03) (0.6,04) i (08,02) (06,04) {C D]
1(0.7,02) (0.6,0.3) i (0.7,02) (0.7,02),
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(08.02) (0604) i (o)) (01)
(06.04) (0.7,03) (0.1) (o)

5= (0_7.,0.3) (06,04) (0.8,02) .(.(;.6.0.4> and
(07,02) (0603)  (0.7,02) (0.7,02)

(0.8,0.2) (0.6,04) i .. (0.6,0.4)
(06,04) = (0.604) (0,6,04)

Here both X; and X; are idempotents,

(0.8,0.2) (0.6,0.4) (0.7,0.2) (0.6,0.4)

(0.6,04) (0.7,03) (0.6,0.4) 0.6,0.4)

(0.7,0.3) (0.6,0.4) (0.8,0.2) 0.6,04)|_
(0.7,0.2) (0.6,0.3) (0.7,02) 0.7,0.2) "Xk,

(0.7,03) (0.6,0.4)
0604 (0.6,04)| so, A= BC.

Now, X1X2= (

Also, BC=

(0.7,0.3) (0.6,04)
And CB=1(0.7,02) (06,04)| so,D=CB.

Corollary:

A B
Let the BIFM X = [C D} with the diagonal blocks A and D are non-zero

idempotents. Then the following are equivalent:

(i)  Xisidempotent.

(i) X has a commutating idempotent LU-decomposition.
Proof:
()= (i)

X is idempotent implies, A + BC = A and CB et 0= e

37
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Then, XT = {CA+DC D

-2 2]

A? O]

Similarly, X7 =

(i)=@)
X? = (XlXZ)Z
= (X2X,)*
= 3}
= XX,
= X.

Hence X is idempotent.
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.. Specis
blocks satisfy some conditions, Namely Pecial type of BIFMs whose

W€ consider
0 be idempotents and the diagong] bloc €d the blocks of the BIFMg
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GANESAR COLLEGE OF ARTS AND SCIENCE,MELASIVAPURI
DEPARTMENT OF COMPUTER SCIENCE
STUDENTS UNDERTAKING PROJECTS {Group Project) -APRIL 2022

|
S. Name of the ?peCIfy y ¢ . :
Reg.No Student Name sub.code |Projectwork/ Title of the project/Field work Place of work done Duration
| No mentor :
[ field work
‘ 1 [CB195191606 |M.KANAGARAJA Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Techno Task Manager Ganesar College of Arts & Science |6 Months
| 2 |CB195191637 |P.TAMILSELVAN Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Techno Task Manager Ganesar College of Arts & Science |6 Months
% 3 |CB19S191629 |P.SARANYA Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Defenses Against Online Password Guessing Attacks By Using Persuasive Click Points Ganesar College of Arts & Science |6 Months
4 CB195191640 |V.VARSHARANI Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Defenses Against Online Password Guessing Attacks By Using Persuasive Click Points Ganesar College of Arts & Science 6 Months
5 |{CB19S191592 |A.ARTHI Miss RM.VALLAIAMMAI |16SMBECSPW |PROJECTWORK |Taxation Information System Ganesar College of Arts & Science |6 Months
6 |CB195191594 |K.BANUMATHI Miss RM.VALLAIAMMAI [16SMBECSPW |PROJECTWORK |Taxation Information System Ganesar College of Arts & Science |6 Months
7 |CB195191610 |[T.LOGAMMAL Miss R.RAJA 16SMBECSPW |PROJECTWORK |Online Bug Tracking System Ganesar College of Arts & Science |6 Months
8 |CB195191641 |C.VELLAIYAMMAL Miss R.RAJA 16SMBECSPW |PROJECTWORK |Online Bug Tracking System Ganesar College of Arts & Science |6 Months
9 |CB19S191593 |A.AZHAGU Miss R.RAJA 16SMBECSPW |PROJECTWORK |Spiritual Tourism Ganesar College of Arts & Science |6 Months
10 {CB195191642 [N.YUVARAJ Miss R.RAJA 16SMBECSPW |PROJECTWORK |Spiritual Tourism Ganesar College of Arts & Science |6 Months
11 |CB195S191627 [M.RAJESHWARI Miss RM.VALLAIAMMA|16SMBECSPW _|PROJECTWORK _|First Round Ganesar College of Arts & Science |6 Months
| 12 |CB19S191631 |M.SNEKA Miss RM.VALLAIAMMAI |16SMBECSPW |PROJECTWORK |First Round Ganesar College of Arts & Science |6 Months
‘ 13 |CB19S191603 |A.JOTHIKA Miss R.RAJA 16SMBECSPW |PROJECTWORK |Smart Construction Plus Ganesar College of Arts & Science |6 Months
j 14 |CB195191623 |K.PRIYADHARSHINI Miss R.RAJA 16SMBECSPW |PROJECTWORK [Smart Construction Plus Ganesar College of Arts & Science |6 Months
| 15 |CB195191597 [K.DHARANI Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Ensuring Distributed Accountability For Data Sharing In The Cloud Ganesar College of Arts & Science |6 Months
16 |CB195191600 |P.DURGA Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Ensuring Distributed Accountability For Data Sharing In The Cloud Ganesar College of Arts & Science |6 Months
; 17 . |{CB195191607 |A.KARTHIKA Miss RM.VALLAIAMMAI |16SMBECSPW |PROJECTWORK |Software License Monitoring system Ganesar College of Arts & Science |6 Months
! 18 |CB195191617 |R.MURUGESHWARI Miss RM.VALLAIAMMAI |16SMBECSPW |PROJECTWORK |Software License Monitoring system Ganesar College of Arts & Science |6 Months
1 19 |CB195191595 |N.BHARATHIDASAN Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Employee Tracker System Ganesar College of Arts & Science 6 Months
‘ 20 [CB195191634 |A.SURYA Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Employee Tracker System Ganesar College of Arts & Science 6 Months
| 21 |CB19S151587 |R.ADHIPAN Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Fruit Billing Software Ganesar College of Arts & Science |6 Months
22 |€B195191615 |A.MURUGANANTHAM |Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Fruit Billing Software Ganesar College of Arts & Science |6 Months
23 |CB195191586 |J.ABINAYA Miss RM.VALLAIAMMAI |16SMBECSPW |PROJECTWORK |Secure Data Deduplication With Access Control Management In cloud Storage Ganesar College of Arts & Science |6 Months
24 |CB195191598 |R.DINESH Miss R.RAJA 16SMBECSPW |PROJECTWORK |Online Call Logging And Customer Support System Ganesar College of Arts & Science {6 Months
1 25 |CB195191608 [P.KARUPPIAH Miss R.RAJA 16SMBECSPW |PROJECTWORK |Online Call Logging And Customer Support System Ganesar-College of Arts & Science 6 Months
| 26 {CB195191605 |SP.KALYANI Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Optimized K-Means Algorithm and Application In CRM System Ganesar College of Arts & Science 6 Months
‘ 27 |CB195191619 [A.NANDHINI Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Optimized K-Means Algorithm and Application In CRM System Ganesar College of Arts & Science 6 Months
‘ 28 |CB195191601 |S.GOKULAKRISHNAN Miss RM.VALLAIAMMAI |16SMBECSPW |PROJECTWORK [Secure And Efficient Ranking Based Trust Prediction In Alibaba E-Commerce Web Ganesar College of Arts & Science |6 Months
29 |CB195191626 |K.RAJAPANDIYAN Miss RM.VALLAIAMMAI |16SMBECSPW |PROJECTWORK |Secure And Efficient Ranking Based Trust Prediction In Alibaba E-Commerce Web Ganesar College of Arts & Science |6 Months
I 30 {CB195191604 |K.KALAIYARASI Miss RM.VALLAIAMMAI |16SMBECSPW [PROJECTWORK |Geospatial Infotech Solution Ganesar College of Arts & Science 6 Months
1 31 [CB195191620 |M.NANDHINI Miss RM.VALLAIAMMAI |16SMBECSPW |PROJECTWORK |Geospatial Infotech Solution Ganesar College of Arts & Science {6 Months
‘ 32 |CB19S191621 |S.NIVETHA Miss R.RAJA 16SMBECSPW |PROJECTWORK |Walk Around Concealed Building for Internal floor Plan Structure Ganesar College of Arts & Science |6 Months
; 33 |CB195191628 [V.RENUKA Miss R.RAJA 16SMBECSPW |PROJECTWORK [Walk Around Concealed Building for Internal floor Plan Structure Ganesar College of Arts & Science |6 Months
34 |CB195191590 |[P.ANBUSELVAM Miss PL.SUDHA 16SMBECSPW |{PROJECTWORK |Online Car Auction Site Ganesar College of Arts & Science |6 Months
1 35 {CB195191624 |T.RAHUL Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Online Car Auction Site Ganesar College of Arts & Science |6 Months
‘ 36 |{CB195191589 |S.AJITHKUMAR Miss R.RAJA 16SMBECSPW |PROJECTWORK |Smart City In Pudukkottai Ganesar College of Arts & Science |6 Months
‘ 37 |CB195191591 |A.ARAVINDHSAMY Miss R.RAJA 16SMBECSPW |PROJECTWORK [Smart City In Pudukkottai Ganesar College of Arts & Science |6 Months
‘ 38 [CB195191602 |B.INBATAMILAN Miss R.RAJA 16SMBECSPW |PROJECTWORK |India Mapping Solutions Ganesar College of Arts & Science |6 Months
| 39 |[CB195191638 |P.THINAKARAN Miss R.RAJA 16SMBECSPW |PROJECTWORK [India Mapping Solutions Ganesar College of Arts & Science |6 Months
i 40 |CB195191611 |M.LOGESH Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Student And Staff Interaction Software Ganesar College of Arts & Science |6 Months
| 41 |CB195191630 |K.SHANMUGANATHAN Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Student And Staff Interaction Software Ganesar College of Arts & Science |6 Months
; 42 [CB195191633 |R.SUMITHASRI Miss R.RAJA 16SMBECSPW |PROJECTWORK |Secure Data Sharing In Cloud Computing Using Revocable-Storage Identity-Based Encryption Ganesar College of Arts & Science 6 Months
| 43 |CB195191644 |G.KAVITHA Miss R.RAJA 16SMBECSPW |PROJECTWORK |Secure Data Sharing In Cloud Computing Using Revocable-Storage Identity-Based Encryption Ganesar College of Arts & Science 6 Months
| 44 |CB195191632 |[S.SRIKA Miss R.RAJA 16SMBECSPW |PROJECTWORK |Privacy-Preserving Public Auditing For Data Storage Security In Cloud Computing Ganesar College of Arts & Science 6 Months
| 45 |CB195191635 |S.SUDHABHARATHI Miss R.RAJA 16SMBECSPW [PROJECTWORK |Privacy-Preserving Public Auditing For Data Storage Security In Cloud Computing Ganesar College of Arts & Science |6 Months
46 [CB195191618 |S.MUTHUSELVI Miss R.RAJA 16SMBECSPW |PROJECTWORK |[Secure Distributed Deduplication System With Improved Reliability Ganesar College of Arts & Science 6 Months
47 |[CB195191636 |M.SUWETHA Miss R.RAJA 16SMBECSPW |PROJECTWORK |[Secure Distributed Deduplication System With Improved Reliability Ganesar College of Arts & Science |6 Months
48 |CB195191643 |N.DURGALAKSHMI Miss PL.SUDHA 16SMBECSPW |PROJECTWORK _|Plant Disease Prediction Ganesar College of Arts & Science |6 Months
49 |CB195191645 |P.LAKSHMI Miss PL.SUDHA 16SMBECSPW |PROJECTWORK |Plant Disease Predictiop Ganesar|College of Arts & Science |6 Months
50 [CB195191599 |R.DINESHKUMAR Miss RM.VALLAIAMMAI |16SMBECSPW |PROJECTWORK |Human Resour, hg!m@ﬁystem Ganesar College of Arts & Science 6 Months
51 |CB195191614 |T.MEIYARASAN —_ pMicsRM VALLAIAMMAI |16SMBECSPW |PROJECTWORK |Human Resglies®s Mafagermeat iy Ganesar ollege of Art{asﬁgp% 6 Months
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SMART CITY IN PUDUKKOTTAI

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
S.AJITHKUMAR

Reg No: CB19S191589
&

A.ARAVINDHSAMY
Reg No: CB195191591

Under the Guidance of

Mr R.RAJA M.Sc., M.Phil,, B.Ed.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403
Tamil Nadu

APRIL-2022

(} Scanned with OKEN Scanner



Mr.R.RAJA , M.Sc.,M.Phil.,B.Ed.,
Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403,

e —————— ————————————————————

CERTIFICATE

This is to certify that the project work entitled “SMAART CITY IN
PUDUKKOTTALI” is a bonafide record done by S.AJITHKUMAR (Reg No:
CB19S191589) & A.ARAVINDHSAMY (Reg No: CB19S191591) in partial
fulfillment of the requirements for the award of the degree of Bachelor of

Computer Science, during the academic year 2021— 2022.

The Viva-voice examination was conducted on DF 09’3-0'1(2 at

Ganesar College of Arts and science , Melaisivapuri.

e =.—25/5/, E = —25/5/)
Signature of the Guide Head of the department
Head

Department of Computer Science
Ganesar College of Arts and Science
Melasivapuri, Ponnamaravathi
Pudukkottai - 622404

External Examiner

S0\ diemon,

Ganesar College Of Arts & Science
MELASIVAPURI - 622 403

(} Scanned with OKEN Scanner



ENSURING DISTRIBUTED ACCOUNTABILITY
FOR DATA SHARING IN THE CLOUD

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
K.DHARANI

Reg No: CB19S191597
&

P.DURGA
Reg No: CB19S191600

Under the Guidance of

Miss PL. SUDHA M.Sc., M.Phil.,

Iy =S
&

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403

Tamil Nadu

APRIL-2022

G Scanned with OKEN Scanner



Miss PL. SUDHA M.Sc., M.Phil.,
Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403.

CERTIFICATE

This is to certify that the project work entitled “ENSURING
DISTRIBUTED ACCOUNTABILITY FOR DATA SHARING IN THE
CLOUD” is a bonafide record done by K.DHARANI (Reg No: CB195191597)

& P.DURGA (Reg No: CB19S191600) in partial fulfillment of the requirements
for the award of the degree of Bachelor of Computer Science, during the
academic year 2021- 2022.

The Viva-voice examination was conducted on _27.0% .2029 at

Ganesar College of Arts and science , Melaisivapuri.

== 15/5/92 SFR < f‘“‘“"/

Head of the department ignature of the Guide

Head
Department of Computer Science
Ganesar College of Arts and Science
Kelasivapuri, Pcnnamaravathi
Pudukkottai- 622403

External Exami ex

!
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il KJ uhCIPAL 84\

(anesar C(,du:u Of Arts & Science
MELASIVAPURI - 622 403

:’\‘ iy 5L/
(¥ Scanned with OKEN Scanner



SOFTWARE LICENSE MONITORING
SYSTEM

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
A.KARTHIKA
Reg No: CB195191 607
&
R.MURUGESHWARI
Reg No: CB19S191617

Under the Guidance of

Miss RM.VALLIAMMAL, M.Sc.,

Department of Computer Science

Ganesar College of Arts and science

Accredited by NAAC with “B”Grade
MELAISIVAPURI - 622 403

TamilNadu

APRIL-2022

(} Scanned with OKEN Scanner



Miss RM.VALLIAMMALI.,M.Sc.,

Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403.

- @

CERTIFICATE

This is to certify that the project work entitled “Software License Monitoring

System” is a bonafide record done By AKARTHIKA (Reg No: CB195191607) &

R.MURUGESHWARI (Reg No: CB19S191617) in partial fulfillment of the

requirements for the award of the degree of Bachelor of Computer Science, during the

academic year 2021-2022.

The Viva-voice examination was conducted on 27.06.9022 at

Ganesar College of Arts and science , Melasivapuri.

Ts .Vallarsagsa- E &= — 2g/5/22.
Signature of the Guide Head of the department
Head

Department of Computer Science
Ganesar College of Arts and Science
Melasivapuri, Ponnamaravathi
Pudukkottai - 622404

External Examiner

™

3

Ganesar College Of Arts & Sciece 2. @r@; - 97 /@ 5/022_

MELASIVAPURI - 622 403 [ undean g
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(} Scanned with OKEN Scanner



Smart Construction Plus
A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
A.JOTHIKA

Reg No: CB195191603
&

K.PRIYADHARSHINI
Reg No: CB195191623

Under the Guidance of

Mr R.RAJA M.Sc., M.Phil,,B.Ed.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403
Tamil Nadu

APRIL-2022

(} Scanned with OKEN Scanner



Mr R.RAJA M.Sc., M.Phil.,B.Ed.,
Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403.

CERTIFICATE

This is to certify that the project work entitled “Smart Construction
Plus” is a bonafide record done by A. JOTHIKA (Reg No: CB19S191603) &
K.PRIYADHARSHINI (Reg No: CB19S191623) in partial fulfilment of the
requirements for the award of the degree of Bachelor of Computer Science,

during the academic year 2021- 2022.

The Viva-voice examination was conducted on _271-0R- 29 at Ganesar

College of Arts and science , Melaisivapuri.

e — — == —25
Head of the departméi‘tg//c'lgi' Signature of the Guide/ 5/'2'2
Head
Department of Computer Science

Ganesar College of Arts and Science
Melasivapuri, Ponnamaravathi
Pudukkottai - 622403

External Exami eR

\ 5)"'5"
-
= P}UNCIPA[‘
Ganesar College Of Arts & Science

MELASIVAPURI - 622 403

(} Scanned with OKEN Scanner



EMPLOYEE TRACKER SYSTEM
A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
N.BHARATHIDASAN

Reg No: CB19S191595
&

A.SURYA
Reg No: CB19S191634

Under the Guidance of

Miss PL. SUDHA.,M.Sc.,M.Phil.,

NS
B

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403
Tamil Nadu

APRIL-2022

G Scanned with OKEN Scanner



Miss PL. SUDHA.,M.Sc., M.Phil.,
Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403.

%

CERTIFICATE

This is to certify that the project work entitled “EMPLOYEE
TRACKER SYSTEM?” is a bonafide record done by NNBHARATHIDASAN
(Reg No: CB19S191595 & A.SURYA (Reg No: CB19S191634) in partial
fulfillment of the requirements for the award of the degree of Bachelor of
Computer Science, during the academic year 2021— 2022.

0?4/05(2029-

The Viva-voice examination was conducted on at

Ganesar College of Arts and science , Melaisivapuri.

—
Signature of the Guide Head of the department

Head
Department of Computer Science
Ganesar College of Arts and Science
Melasivapuri, Ponnamaravathi
Pudukkottai - 622404

External Examjiner
Nt
ggélwcu;mg \ 2 &= @77 / 5A2

Ganesar College Of Arts & Science
MELASIVAPURI - 622 403

(} Scanned with OKEN Scanner



HUMAN RESOURCES MANAGEMENT SYSTEM
A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
R.DINESHKUMAR

Reg No: CB19S191599
&

T.MEIYARASAN
Reg No: CB19S191614

Under the Guidance of

Miss RM.VALLIAMMAL., M.Sc.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403

Tamil Nadu

APRIL-2022

(} Scanned with OKEN Scanner



Miss RM.VALLIAMMAL, M.Sc.,

Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403.

_

CERTIFICATE

This is to certify that the project work entitled “HUMAN
RESOURCES MANAGEMENT SYSTEM * is a bonafide record done by

. RDINESHKUMAR (Reg No: CB195191599) & T.MEIYARASAN (Reg No:
CB198191614) in partial fulfillment of the requirements for the award of the degree
of Bachelor of Computer Science, during the academic year 2021— 2022.

The Viva-voice examination was conducted on 27-05-2022 4t

Ganesar College of Arts and science , Melaisivapuri.

Signature of tW Head of hhe (‘ijepartment ‘2
ea

Department of Computer Science
Ganesar College of Arts and Science
Melasivapuri, Ponnamaravathi

Pugdukkottai - 622403
External Examiner

1. \\@%% [ @K) 2/2//“/
=T

Ganesar College Of Arts & Science
MELASIVAPURI - 622 403

(} Scanned with OKEN Scanner



INDIA MAPPING SOLUTIONS

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
B.INBATAMILAN

Reg No: CB19S191602
&

P.THINAKARAN
Reg No: CB19S191638

Under the Guidance of

Mr R.RAJA M.Sc., M.Phil., B.Ed.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403

Tamil Nadu

APRIL-2022

(} Scanned with OKEN Scanner



- Mr R.RAJA M.Sc., M.Phil., B.Ed.,
- Department of Computer Science,
 Ganesar College Of Arts And Science,

- Melasipuri,Pudukkottai Dt.-622403.

E

CERTIFICATE

| This is to certify that the project work entitled “INDIA MAPPING
SOLUTIONS” is a bonafide record done by B.INBATAMILAN (Reg No:

;CB193191602) & P.THINAKARAN (Reg No: CB19S191638) in partial
fulfillment of the requirements for the award of the degree of Bachelor of
' Computer Science, during the academic year 2021- 2022.

The Viva-voice examination was conducted on 27| 05 | 9022 at

-Ganesar College of Arts and science , Melaisivapuri.

L &0 — & 0= —2¢/5
- Head of the departmei_t/ﬂz Signature of the Guide <
‘ Head

Department of Computer Sclence

Ganesar College of Arts and Science
Melasivapuri, Ponnamaravathi
Pudukkottai- 622404

Sz

Ganesar College Of Arts & Science
MELASIVAPURI - 622 403

(} Scanned with OKEN Scanner



PLANT DISEASE PREDICTION
A Project
Submiitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
N.DURGALAKSHMI

Reg No: CB19S191643
&

P.LAKSHMI
Reg No: CB19S191645

Under the Guidance of

Miss PL.SUDHA M.Sc., M.Phil.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403

Tamil Nadu

APRIL-2022

G Scanned with OKEN Scanner



Miss.PL.SUDHA.,M.Sc.,M.Phil.,
Department of Computer Science,
Ganesar College Of Arts And Science,

Melasipuri,Pudukkottai Dt.-622403.

P e R e e e e

CERTIFICATE

This is to certify that the project work entitled “PLANT DISEASE

PREDICTION™ is a  bonafide record done by N.DURGALAKSHMI

(Reg No: CB19S191643) & P.LAKSHMI (Reg No: CB195191645) in partial

fulfillment of the requirements for the award of the degree of Bachelor of

Computer Science, during the academic year 2021- 2022.

The Viva-voice examination was conducted on 27/05/1022 at

Ganesar College of Arts and science , Melaisivapuri.

'—-4

. | e "“‘”‘«Zf/ /3.
Signature of the Guide Head of the department

Head

Department of Computer Sclence
Ganesar College of Arts and Science

Melasivapuri, Ponnamaravathi

Pudukkottai- 62240 ;
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FIRST ROUND
A Progest
submotied to the Bharsthotorsa | soservs
wn partial falfillment of (he o s manin
for the award of the Degroe of

BACHILOROF COMPLTIER S IENG R
A
M_RAJEBMWARI
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&
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Shime BMLS AL EAAMMIAL, W 5%,

Ganesar College of Arts and Science

Aceredited by NAAC with “B™ Grade
MELAISIVAPURE - 822 40}
Tamil Nade

APRIL.2027
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Miss RM.VALLIAMMAL., M.Sc.,

Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403.

\——-—_

h

CERTIFICATE

This is to certify that the project work entitled “FIRST ROUND” is a
bonafide record done by M.RAJESHWARI (Reg No: CB19S191627) &
M.SNEKA (Reg No: CB19S191631) in partial fulfillment of the requirements for
the award of the degree of Bachelor of Computer Science, during the academic

year 2021-2022.

The Viva-voice examination was conducted on 27.09:2022, at

Ganesar College of Arts and science , Melaisivapuri.

*

. (RO\/&U/@/?EW & = . N_Q,Q/_g_/:),,
Signature of the Guide ‘ Head of the department =

Head
Department of Computer Science
Ganesar College of Arts and Science
Melasivapurl, Ponnamaravathi
Pudukkottai - 622403

Extern:ixﬂ?yxamin

1. M—G’/

Voo

Ganesar College Of Arts & Scidnce
MELASIVAPURI - 622 4073




PRIVACY-PRESERVING PUBLIC AUDITING FOR DATA
STORAGE SECURITY IN CLOUD COMPUTING

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
S.SRIKA

Reg No: CB195191632
&

S.SUDHABHARATHI
Reg No: CB19S191635

Under the Guidance of

Mr R.RAJA M.Sc., M.Phil., B.Ed.,

Department of Computer Science
Ganesar College of Arts and Science

MELAISIVAPURI - 622 403
Tamil Nadu

APRIL-2022

G Scanned with OKEN Scanner



Mr RIRAJA M.Se, M.Phil., B.Ed.,
Department of Computer Science.

Ganesar College Of Arts And Science.

Melasivapuri,Pudukkottai Dt.-622403.

CERTIFICATE

Thiz » 1o certify that the project work entitled “PRIVACY-PRESERVING PUBLIC

ATDITING FOR DATA STORAGE SECURITY IN CLOUD COMPUTING" is u bonafide
record done by SSRIKA (Reg No: CB195191632) & S.SUDHABHARATHI (Reg No:

CRISNTI91635) 10 partial fulfillment of the requirements for the award of the degree of Bachelor

of Computer Science, during the academic year 20212022,

The Viva-voice examination was conducted on 277 05 2pa2at
Genesar College of Arts and science , Melaisivapuri.

= = __25/5/ E (S 2 g /5,

Signature of the Guide Head of the department
Head
Department of Computer Sclence

Ganesar College of Arts and Scisnce
Melasivapuri, Ponnamarevathi
Pudukkotrai- €224, .

External Examiner
iy :
3‘;1'{_@5,_?,1( ey |2

. -

!
. ' T _ e N v,
A g . Qv / A
PP ) I 2. 4 s £ S,
) ‘_'-, - : 4 J (A e S ;} '{ . / - ’A’-.
RINCHAL |

Ganesar College OF Arts & Soence
MELASIVAPUR) - 627 403
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TECHNO TASK MANAGER
A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE

By

M.KANAGARAJA

Reg No: CB19S191606
&

P.TAMILSELVAN
Reg No: CB19S191637

Under the Guidance of

Miss PL.SUDHA M.Sc., M.Phil.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403

Tamil Nadu

APRIL-2022

(} Scanned with OKEN Scanner



Miss.PL.SUDHA.,M.Sc¢.,M.Phil.,
Department of Computer Science,

Ganesar College Of Arts And Science,

Melasipuri.Pudukkottai Dt1.-622403.

CERTIFICATE

This is to certify that the project work entitled “TECHNO TASK
MANAGER” is a  bonafide record  done by M.KANAGARAJA (Reg

No: CB19S191606) & P.TAMILSELVAN (Reg No: CB19S191637) in

partial fulfillment of the requirements for the award of the degree of Bachelor of

Computer Science, during the academic year 2021- 2022.

The Viva-voice examination was conducted on &  -05 ~ Qo84 at

Ganesar College of Arts and science , Melaisivapuri.

&= —2 5/S /
Head of the dcpartmcnt
Head
Department of Computer Science
Ganesar College of Arts and Scienc
Melasivapuri, Ponnamaravathi
Pudukkottal - 62246,

Signature of the Guide

External Examl s(

ﬁ S ) f%/z: X\

A o 0) T =) —~
P@NGPAL/ \ .6 ¢ ./ /9

Ganesar (ozicge Of Arts & Science
MELASIVAPUR! - 622 403

G Scanned with OKEN Scanner



TAXATION INFORMATION SYSTEM

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
A.ARTHI
Reg No: CB19S191592
&
K.BANUMATHI
Reg No: CB19S191594

Under the Guidance of

Miss RM.VALLIAMMAL, M.Sc.,

Department of Computer Science

Ganesar College of Arts and science

Accredited by NAAC with “B”Grade
MELAISIVAPURI - 622 403
TamilNadu

APRIL-2022

(} Scanned with OKEN Scanner



Miss RM.VALLIAMM.‘\l.,f\f‘l.Sc.,
Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403.

e A

CERTIFICATE

This is to cetify that the project work entitled “TAXATION
INFORMATION SYSTEM?” is a bonafide record done By A.ARTHI(Reg No:
CB19S191592) & K.BANUMATHI(Reg No: CB19S191594) in partial fulfillment of

the requirements for the award of the degree of Bachelor of Computer Science, during the
academic year 2020-2021.

The Viva-volce examination was conducted on 1. 0ph. 2029 at
Ganesar College of Arts and science , Melasivapuri,

‘ : e = — 2250
o Viliergor, 5.2

Head of the department
Head

‘ of Computer
Hanesar College of Arts ang Scienc-
Melasivapuyrj, Ponnamarayathi
Pudukkottai. 622

Signature of the Gu

L

i “\ i
) N\ gswmo

PRINCIPAT— i
Ganesar College Of Arts & Sciencs
MELASIVAPURI - 62 403

& Scanned with OKEN Scanner



SPIRITUAL TOURISM

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
A.AZHAGU

Reg No: CB19S191593
- &

N.YUVARAJ
Reg No: CB19S5191642.

Under the Guidance of

Mr R.RAJA M.Sc., M.Phil,, B.Ed.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403

Tamil Nadu

APRIL-2022

(} Scanned with OKEN Scanner



Mr.R.RAJA , M.S¢.,M.Phil.,B.Ed.,
Department of Computer Science,
Ganesar College Of Arts And Science,

Melasipuri,Pudukkottai Dt.-622403.

=N~

CERTIFICATE

This is to certify that the project work entitled “SPIRITUAL TOURISM”
is a bonafide record done by A.AZHAGU(Reg No: CB19S191593) &
N.YUVARAJ (Reg No: CB198191642) in partial fulfillment of the requirements

for the award of the degree of Bachelor of Computer Science, during the academic
year 2021- 2022,

The Viva-volce examination was conducted on o‘?"T'loé'f/QOQQ at
Ganesar College of Arts and sclence , Melaisivapuri.

© S=. —o5/ch, & O —uk),
Signature of the Guide Head of the department
Head

rtment of
Ganesar Collegem':tu;a Sclence

i and Science
Melasivapun, Ponnamaravathi

Pudukkott ;i . ¢ >+

A

Genesar College Of Arts & Science
METACAPURL - 622 403

& Scanned with OKEN Scanner



DEFENSES AGAINST ONLINE PASSWORD GUESSING
ATTACKS BY USING PERSUASIVE CLICK POINTS

A Project
Submitted to the Bharathidasan University

in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
P.SARANYA

Reg No: CB195191629
&

V.VARSHARANI
Reg No: CB19S191640

Under the Guidance of

Miss PL.SUDHA M.Sc., M.Phil.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403

Tamil Nadu
APRIL-2022

(} Scanned with OKEN Scanner



Miss.PL.SUDHA.,M.Sc.,M.Phil.,
Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403.

%

CERTIFICATE

This. is to certify that the project work entitled “DEFENSES AGAINST
ONLINE PASSWORD GUESSING ATTACKS BY USING PERSUASIVE CLICK
POINTS ” is a bonafide record done by P.SARANYA (Reg No:

CB195191629) & V.VARSHARANI (Reg No: CB19S191640) in partial fulfillment of
the requirements for the award of the degree of Bachelor of Computer Science,

during the academic year 2021— 2022.

The Viva-voice examination was conducted on 27-95.2022 at

Ganesar College of Arts and science , Melaisivapuri.

Sighature of the Guide Head of the department
Head —
Department of Computer Science

Ganesar College of Art+ - : Sciepr-«

Melasivapuri, Ponnan Aravathi
Pudukkottai d 6:'.";-... -
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SECURE AND EFFICIENT RANKING BASED TRUST
PREDICTION IN ALIBABA E-COMMERCE WEB
A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
S.GOKULAKRISHNAN
Reg No: CB195191601
&

K.RAJAPANDIYAN
Reg No: CB195191626

Under the Guidance of

Miss RM.VALLIAMMAL, M.Sc.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403

Tamil Nadu

APRIL-2022
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Miss RMUVALLIAMMAL, M.Se,,

Depariment of Computer Science,

Ganesar College Of Arts And Science,

Melasipuri.Pudukkottai Dt.-622403,

CERTIFICATE

This is to certify that the project work entitled “SECURE AND
EFFICIENT RANKING BASED TRUST PREDICTION IN ALIBABA E-
COMMERCE WEB" is a bonafide record done by S.GOKULAKRISHNAN
(Reg No: CB19S191601) & K.RAJAPANDIYAN (Reg No: CB195191626) in
partial fulfillment of the requirements for the award of the degree of Bachelor of

Computer Science, during the academic year 2021- 2022,

The Viva-volce examination was conducted on 2.7-09%-2027  at
Ganesar College of Arts and science , Melaisivapuri,
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Head
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ONLINE CALL LOGGING AND CUSTOMER
SUPPORT SYSTEM

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
Submitted by
R.DINESH
Reg No: CB19S191598
&
P.KARUPPIAH
Reg No: CB19S191608

Under the Guidance of

Mr R.RAJA M.Sc., M.Phil., B.Ed.,

Department of Computer Science

Ganesar College of Arts and Science
Accredited by NAAC with “B” Grade

MELAISIVAPURI - 622 403

Tamil Nadu
APRIL-2022
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Mr.R.RAJA | M.Sc.,M.Phil..B.Ed.,
Department of Computer Science,

Ganesar College Of Arts And Science,

Meclasipuri,Pudukkottai Dt.-622403.

CERTIFICATE

This is to certify that the project work entitled “ONLINE CALL
LOGGING AND CUSTOMER SUPPORT SYSTEM™ is a  bonafide record
done by R.DINESH (Reg No: CB19S191598) & P.KARUPPIAH
(Reg No: CB19S191608) in partial fulfillment of the requirements for the award

of the degree of Bachelor of Computer Science, during the academic yecar

2021~ 2022.

The Viva-voice examination was conducted on 7,"(. S\ 20272 at
Ganesar College of Arts and science , Melaisivapuri.

Signature of the Guide Head of tl"x*e dgpartmcnt
ca

Department of Computer Sclence
Ganesar Collega of Artz and Science
Malasivaguri, Punnamarayatni

Pudukkottal -6224.

External Examiner
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SECURE DATA SHARING IN CLOUD COMPUTING
USING REVOCABLE-STORAGE IDENTITY-BASED

ENCRYPTION

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
R.SUMITHASRI

Reg No: CB19S191633
&

G.KAVITHA
Reg No: CB19S191644

Under the Guidance of

Mr R.RAJA M.Sc., M.Phil., B.Ed.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403
Tamil Nadu

APRIL-2022
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Mr.R.RAJA , M.Sc.,M.Phil.,B.Ed.,
Department of Computer Science,
Ganesar College Of Arts And Science,

Melasipuri,Pudukkottai Dt.-622403.

M—_ o

CERTIFICATE

This is to certify that the project work entitled “SECURE DATA
SHARING IN CLOUD COMPUTING USING REVOCABLE-STORAGE
IDENTITY-BASED ENCRYPTION” is a bonafide record done by

R.SUMITHASRI (Reg No: CB19S191633) & G.KAVITHA (Reg No:
CB19S191644) in partial fulfillment of the requirements for the award of the

degree of Bachelor of Computer Science, during the academic year 2021— 2022.

The Viva-voice examination was conducted on 277.05.72083 at

Ganesar College of Arts and science , Melaisivapuri.

£ G — & = —_ocks,
Signature of the Guide Head of the department
Head
Department of Computer Sci
Ganesar College of Agtiearndcégii:\ce
Melacivapuri, Ponnamaravu:ni
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ONLINE CAR AUCTION SITE

A Project
Submitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
P.ANBUSELVAM
Reg No: CB19S191590
&
T.RAHUL
Reg No: CB19S191624

Under the Guidance of

Miss PL. SUDHA M.Sc., M.Phil.,

Department of Computer Science

Ganesar College of Arts and Science

Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403
Tamil Nadu

APRIL-2022
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Miss PL. SUDHA M.Sc., M.Phil.,
Department of Computer Science,
Ganesar College Of Arts And Science,
Melasivapuri,Pudukkottai Dt -622403,

—-—-—-———-—-—-—-—-——————'—'————

CERTIFICATE

This is to certafy that the project work entitled “ONLINE CAR ALCTION
SITE " is a bonalide record done by PANBUSELVAM(Reg Moo
CB19S191590) & T.RAHUL (Reg No: CBI98191624) in partial ful fillment
of the requirements for the award of the degree of Bachelor of Computer

Science, during the academic year 2021~ 2022.
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The Viva-voice examination was conducted on < T-05~= at

Ganesar College of Arts and science Melaisivapuri.
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Signature of the Guide Head of thmf a%“pﬂﬂmn! .

Cepartment of Computer Sclence
Ganesar Coliege of Arts and Sciane
Melaslvapuri, Ponasmarassine

Pudukkotta - 2374
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SECURE DISTRIBUTED DEDUPLICATIONS
SYSTEM WITH IMPROVED RELIABILITY

A Project
S}lbmitted to the Bharathidasan University
in partial fulfillment of the requirements
for the award of the Degree of

BACHELOR OF COMPUTER SCIENCE
By
Submitted by

S.MUTHUSELVI
Reg No: CB19S191618
&
M.SUWETHA
Reg No: CB195191636

Under the Guidance of |

Mr R.RAJA M.Sc., M.Phil., B.Ed.,

Department of Computer Science
Ganesar College of Arts and Science
Accredited by NAAC with “B” Grade
MELAISIVAPURI - 622 403

Tamil Nadu
APRIL-2022
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Mr.R.RAJA , M.Sc.,M.Phil.,B.Ed.,
Department of Computer Science,
Ganesar College Of Arts And Science,
Melasipuri,Pudukkottai Dt.-622403.

—_—
CERTIFICATE

This is to certify that the project work entitled “SECURE DISTRIBUTED
DEDUPLICATIONS SYSTEM WITH IMPROVED RELIABILITY” is a
bonafide record done by S.MUTHUSELVI (Reg No: CB19S191618) &
M.SUWETHA (Reg No: CB19S191636) in partial fulfillment of the requirements
for the award of the degree of Bachelor of Computer Science, during the academic

year 2021-2022.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>