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Velocity profiles of pulsatile unsteady flow of blood through 
stenosedartery filled with porous medium under the influence of 

magnetic field and slip velocity 
 

Dr. Mahender Singh   

Dr. Seema Bansal  

Sanjay Kumar    
 
 
Abstract: The present paper considers the pulsatile flow of blood under the effect of 
transverse static magnetic field and slip velocity. The pulsatile flow is analyzed by 
considering a periodic pressure gradient (a function of time). Also, viscosity of blood is of 
hematocrit dependent and governed by Einstein equation. The Navier-stokes equation is 
made dimensionless using non-dimensional parameters and is solved by Frobenius method. 
The effect of Hartmann number (H), Hematocrit concentration(Hm), Womersely 

d Darcy number(Da) on the velocity profiles have been calculated and shown 
by graphs. 
Keywords: Newtonian fluid, Stenosed artery, Slip velocity, Magnetic field, Porous 
medium. 
 
Introduction 
Many researchers Kolin(1936), McDonald(1960), Fung(1984), Mazumdar(1992), Halder 
and Ghosh(1994), Layek and Mukhopadhyay (2008), Sharma and Bansal(2012, 2014) 
considered the mathematical model of blood flow through stenosed artery subject to 
various physiological conditions. Steinman et al. (2000) characterized the hemodynamics 
of moderately and severely stenosed carotid bifurcation. They concluded that the presence 
of a severe stenosis serves to increase the size and extent of the recirculation zones and 
introduces turbulence in the post-stenotic region. J. Anand Rao et al. (2004) obtained the 
numerical solution of unsteady blood flow through an indented tube with atherosclerosis 
and observed that volumetric flow rate decrease with increase in maximum hematocrit, 
increase in maximum hematocrit increases the pressure gradient in stenotic region and also 
investigated that increase in hematocrit and maximum height of the stenosis decrease the 
shear stress in the stenotic region. Sanyalet al. (2007) developed a mathematical model for 
studying the characteristic of blood flow in a rigid inclined circular tube with periodic body 
acceleration under the influence of a uniform magnetic field and concludes that velocity 
increases with acceleration due to gravity, inclination and womersley parameter and 
decreases with magnetic number. Biswas et al. (2010) consider a two-layered blood flow 
through stenosed artery under the action of body acceleration and slip at wall. They noticed 
that there is a highly influence of wall slip and body acceleration on velocity, flow rate and 
effective viscosity. They found that with the increase of wall slip and body acceleration, 
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there is an increase in velocity and flow rate, but effective viscosity decreases with wall 
slip. Prakash and Makinde (2011) studied the effect of magnetic field on the blood flow 
through a stenosed artery with radiative heat transfer. The blood behaves like a Newtonian 
fluid and viscosity is taken in the form of hematocrit dependent. Analytic solution for the 
blood velocity, temperature, volumetric flow rate, wall shear stress and wall heat transfer 
rate are found. They concluded that arterial wall heat transfer rate and skin friction 
increases with the increases of stenosis height and radiation absorption. Also, they 
observed that blood temperature is maximum along the arterial centre line and minimum at 
wall. Sharma et al. (2012) considered the blood flow in a stenosed artery under the 
influence of transverse magnetic field through porous medium and they showed that wall 
shear stress changes its sign twice in the region of stenosis nearby entry and exit of the 
stenosis. The occurrence of these variation suggests that there will be two region of 
circulation for the value of Hartmann number H > 2.Sharma et al. (2014) dealt with the 
pulsatile blood flow through an inclined catheterized stenosed artery with slip on the wall 
in the presence of an external magnetic field by considering the incompressible Newtonian 
fluid model. Analytic expression for the velocity, volumetric flow rate, wall shear stress, 
wall shear stress gradient and impendance have been derived and numerical results are 
presented graphically for different values of physical parameters. Mwanthi et al. (2017) 
dealth the unsteady blood flow through an inclined circular tube under MHD effects. Here, 
blood is taken as incompressible, viscous and Newtonian with varying pressure gradient 
with time. The problem was solved by approximation method. They found that with the 
increase of Hartmann number leads to decrease the axial velocity of the blood. 
 In the present paper an attempt has been made to deal with the blood flow through an 
artery filled with porous medium subject to a slip velocity at arterial wall and effects of 
various hemodynamic parameters on velocity profiles. 
Formulation of Problem 
 The present study is to dealt with the flow of blood in narrow stenosed artery that  is suffer 
with some deposition in the flow region which is taken as porous medium. A static 
magnetic field is present surrounding the patient and slip velocity at the arterial wall is also 
taken. The viscosity of blood is dependent on Hematocrit concentration and is given by 
Einstein equation 

h10                                                                                                              (1) 
where,  

0  of viscosity of plasma  
 

And 
 

which vary along the radial direction govern by the equation 
n

m R

r
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Here, Hm concentration at the axis of tube.
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Geometry of the Model 

 
                                   Figure 1 
The blood vessel geometry is determined by the radius R0 of the inlet and outlet 
unconstricted segment, whereas the radius of the smooth axisymmetric stenosed segment is 
given by  

otherwise
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where 
 

 
Here, we consider unsteady, incompressible, viscous, axially symmetric and one 
dimensional fully developed blood flow through a circular tube in the presence of static 
magnetic field and slip velocity us at arterial wall. The governing equations are derived 

-axis and 
z=0(origin) corresponds to the peak point of the stenosis. The diameter of the tube is 
assumed to be greater than 1mm so Fahraeus Lindqvist effect is not significant. The tube 
is filled with blo
material is constant K. 
The momentum equation of blood as incompressible and Newtonian fluid through a porous 
medium with slip condition at arterial wall is given by 
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The boundary conditions are  
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Where,- uB2
0  is the magnetohydrodynamic force which arises due to the interaction of 

electrical conductivity of blood and the applied magnetic field.  
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Taking  length and time scaling parameter, the governing equation reduced to  
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The blood is acted upon by pressure gradient 
z

p
which varies with time is given by 
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where, 
  

Also, Taking   u(y, t) = U(y) ei t           (8)   
And introducing the following non-dimensional parameters 
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governing equation can be written as  
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The corresponding boundary conditions (10) and (11) are transformed to 
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Method of Solution  
Calculation for Velocity Profiles  
We have used Frobenius method for the solution of differential equation (10).  For 
implementing, it is required that U is bounded at y = 0. The only admissible solution 
satisfying the boundary condition (11) is  
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Here, the second term of the right hand side is the solution corresponding to non-
homogenous part of the equation (10) and mm andA  are the series constant, D is an 

arbitrary constant to be determined by the boundary condition (11). 
Firstly, we find the solution of homogenous part of (10) with  
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Combining these with the homogenous part of the equation (10) we get  
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Comparing the coefficient of my , we have 
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For the solution of non-homogenous part, let 
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Comparing the coefficient of 2my , we have  
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with A0 = 0 = 1 and A m = m =0 
The constant D involved in the solution (13) is obtained with the help of boundary 

condition (11) i.e. 
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and  u(y, t) = U(y) ei t 
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In particular, in the absence of the hematocrit, the average velocity u0 is given by    
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The dimensionless form of u(y,t) with respect to u0 is now obtained from equations (24) 
and (25) and given by 
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Results and Discussion: The expression of axial velocity is found and the obtained 
  

Data are plotted for different values of Hartmann number (H) , Darcy number (Da), 

versus radial co-ordinate for various physical parameters are shown in Figures [2-5]. 
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In figure 2, it is observed that increase of Hartmann number (H) fluid speed decreases in 
both the cases, with slip or without slip at arterial wall, keeping all other parameters
constant. The Slip velocity fairly increases the flow speed as compare to the no-slip at the 
wall of artery. It is good agreements with the previous research.

In figure 3, it is observed that the axial flow velocity slowed down with the increase of 
Hematocrit concentration for both cases of with slip or without slip at the arterial wall, it is 
possible that the velocity profile in centerline region for less Hematocrit concentration of 
blood having higher curvature as compared to higher Hematocrit concentration of blood. 

In figure 4, it is observed that with the increase of Womersley number, there is an increase 
in the flow speed for both the cases that is flow speed is increased with increasing of 
oscillations in the flow.
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In figure 5, it is observed that with the increase of porosity of the medium in the tube, there 
is an increase in the flow speed for both the cases, but there is amplification in the fluid 
speed for the slip velocity at the arterial wall.
Conclusions
1. The fluid velocity reduces its value with the increase of magnetic field and Hematocrit 

concerntration.
2. The fluid velocity increases its value with the increase of Womersely number and 

Darcy number
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Abstract 

Today, the word management has become very common in general language. Everybody is using 

frequently this as their pet word. Each one of us want everything managed in every field like 

education, health, facility, finance, human resource, hotel, tourism, production, sales, 

transportation, distribution, marketing etc. and many more. But here, I want to focus on the skill 

of self-management, something that I believe is the fundamental requirement for empowering the 

both, people and organizational success in the knowledge economy.There is ambiguity about the 

term, and in most discussions, self-management refers to a combination of behaviors that focus 

on how people manage themselves in their work and their life. Some authors define self-

management through these six traits: self-control, transparency, adaptability, achievement, 

initiative, and optimism. Building self-management skills takes time and is a multi-year process. 

It requires time for people to find what works for them and to be given more autonomy and 

opportunity as they grow professionally. Our life is about goals. Rare person lives without an 

ultimate aim or a dream bird fluttering somewhere over a horizon. But reaching this goal implies 

performing thousands of petty tasks, everyday chores, meetings and actions. Planning these 

activities effectively is what self management is about. To survive in the world we have to 

manage our situation and to meet our objectives of life we have to plan, organize, direct, 

coordinate and control our self first and only then we can achieve objectives of our job or our 

business or even the organizational objectives. The present article throws a light on the aspect of 

self management, which is the need of today’s highly competitive and stressed and so called time 

lacking environment. 
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Introduction 

Management is not just for managers, just as leadership is not just for leaders. We all manage, 

and we all lead; these are not actions reserved for only those people who happen to hold these 

“positions” in a company. I personally think of management and leadership as callings, and we 

all get these callings to manage and lead at different times, and to different degrees. Self 

management sounds like being your own boss, but it doesn’t mean setting up your own business. 

In fact it means taking responsibility for your own actions and doing things as well as you can. It 

shows you are able to organise yourself and offer your own ideas to any project. It’s about being 

the boss of YOU, not the boss of a team or company! 

Twelve Rules for Self-Management 

1. Live by your values, whatever they are. You confuse people when you don’t, because 

they can’t predict how you’ll behave. 

2. Speak up! No one can “hear” what you’re thinking without you be willing to stand up for 

it. Mind-reading is something most people can’t do. 

3. Honor your own good word, and keep the promises you make. If not, people eventually 

stop believing most of what you say, and your words will no longer work for you. 

4. When you ask for more responsibility, expect to be held fully accountable. This is what 

seizing ownership of something is all about; it’s usually an all or nothing kind of thing, 

and so you’ve got to treat it that way. 

5. Don’t expect people to trust you if you aren’t willing to be trustworthy for them first and 

foremost. Trust is an outcome of fulfilled expectations. 

6. Be more productive by creating good habits and rejecting bad ones. Good habits corral 

your energies into a momentum-building rhythm for you; bad habits sap your energies 

and drain you. 

7. Have a good work ethic, for it seems to be getting rare today. Curious, for those “old-

fashioned” values like dependability, timeliness, professionalism and diligence are prized 
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more than ever before. Be action-oriented. Seek to make things work. Be willing to do 

what it takes. 

8. Be interesting. Read voraciously, and listen to learn, then teach and share everything you 

know. No one owes you their attention; you have to earn it and keep attracting it. 

9. Be nice. Be courteous, polite and respectful. Be considerate. Manners still count for an 

awful lot in life, and thank goodness they do. 

10. Be self-disciplined. That’s what adults are supposed to “grow up” to be. 

11. Don’t be a victim or a martyr. You always have a choice, so don’t shy from it: Choose 

and choose without regret. Look forward and be enthusiastic. 

12. Keep healthy and take care of yourself. Exercise your mind, body and spirit so you can be 

someone people count on, and so you can live expansively and with abundance. 

Three Key Self Management Skills 

Self management is about making a choice to do more than you need to, and it is a great skill to 

build for life and work. There are the three most important self management skills on which one 

should focus which are as under:- 

 Initiative 

 Organisation 

 Accountability 

Initiative means one is being able to work without always being told to do. One can show 

initiative by thinking and taking action as and when needed. It means using your head and 

having the drive to achieve. Initiative requires self belief and motivation which is needed to do 

the things without being reminded or asked. 

Why is initiative important? 
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Employers often say they want staff who can respond to and deal well with problems. 

Highlighting to an employer that you can think for yourself or “show initiative” will be useful in 

many job applications and interviews. It’s a great life skill, too. Taking the initiative is what 

makes you phone a friend to clear the air after an argument you both regret, or decide you are 

going to take up volunteering, or do further education. 

Organisation If you are organized in life and work it means you can plan your time and the 

things you have to do. You know very well that what the priority is. What to do and how to do. 

Why are organisation skills important? 

From managing your time to prioritizing tasks, and even having a tidy desk, being organised will 

help you improve your employability and also your life. An organised person will know what 

they need to do and when, where their pen is, and if it’s their turn to bring biscuits into the office. 

They make lists, have a calendar or diary, and are able to manage themselves in all areas of life 

and work. 

As well as ensuring you don’t forget your lunch or turn up late to an important meeting, 

organisation will make you look more professional and help you get your job done more 

effectively. Employers really value strong organisational skills, as they know you will be 

efficient and do the work on time. Being organised also shows how much you care about your 

job. Arriving every day, being on time, and remembering everything you need is really 

important. 

Accountability If you say to yourself that you are accountable, it means that you take ownership 

of the responsibilities that come your way. You take pride in your work and want to do it well to 

get the best results possible. You can be justly proud of the task’s success, and you accept 

responsibility if it goes wrong. 

If a task you are responsible for doesn’t go well, you will make it your personal mission to look 

for ways to improve next time or find a better way of completing the task using your problem 

solving skills. This is still accountability. It’s not about the task being successful or not – it’s 

about your attitude to the task. 
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Why is accountability important? 

Everyone loves to see you have a positive attitude and can be relied on to put the effort in when 

something needs to be done. If you’re in a sports team, other people on your team know they can 

rely on you to give it your all. If you’re working on a group project, going the extra mile to 

contribute – and doing it because you care, not just because you have to – means the project is 

more likely to go well and people will want to work with you in future. 

At work, employers want to know that you will take the work they give you seriously and treat it 

as a chance to show you can be trusted with more important work in the future. Taking 

responsibility for yourself is a great way to get invited to work on really exciting projects as you 

build experience over time. 

Building self management skills at work will help you: 

 Turn up on time to important meetings and bring anything you might need (that counts 

for job interviews too!) 

 Take pride in your work and get recognized as someone who really tries and cares 

 Do your tasks better because you prepare in advance when you need to 

 Seek out opportunities for work experience, training and more. 

Good self management skills will give you more chances to move forward in your career, too. 

People can see you as someone who can handle responsibility and puts extra care into what they 

do, going above and beyond what’s required. An attitude like this can help you get more 

opportunities, responsibility, training and promotions over time. 

How to build and improve self management skills 

Self management is about preparing for the future, owning your present and taking care in what 

you do – as well as learning how you could do better next time. Self management is a really 

important way to grow as a person, not just in the workplace. Babies are not responsible for 

anything they do. As we grow, we learn that it’s important to take responsibility for yourself 

because there won’t always be someone there to hold your hand with every step you take. 
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Here are some ways to build the three key elements of self management (initiative, organisation 

and accountability). 

Ways to boost your initiative 

 Starts a project – Having an idea and making the effort to follow it through shows great 

initiative. 

 Do a course in your spare time – Choosing to develop your skills and knowledge shows 

employers how motivated and willing you are. 

 Volunteering – Giving your time to a good cause makes you stand out and can help you 

to develop a range of skills. As an example, you could become a Youth Ambassador with 

Youth Employment UK. 

 Complete our Young Professional Training! If you haven’t done this yet it’s totally 

free, and doing the training shows you are already taking the initiative to build your life 

skills. 

Ways to develop your organization 

 Set yourself deadlines for projects – Plan how you will achieve your goal. When do 

certain tasks need to be done and in what order? 

 Use a planner – Use an online or paper tool that will help you manage your diary, tasks 

and important information. 

 Create a routine – Set a morning routine to make sure you are ready for the day ahead. 

Ways to develop accountability 

 Own the task you’re given – When you are given a task by anyone (e.g. a teacher, boss 

or parent/career) doesn’t think of it as a task someone gave you. Say to yourself : “this is 

my task. The passion I put into this task reflects on me as a person, and I am ready to take 

pride in what I do.” 
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 Go the extra mile to do things as well as you can – If you have been assigned a task or 

activity and it is not going well, think about what extra steps you could take to make it 

better. Is there someone you could talk to? An extra action you could take? A new way 

you could look at the problem? 

Contribution of Management in developing the Self Management Skills 

Management is very important for every person to achieve success in his career and overall life. 

It helps deliver a better performance and achieve goals in the stipulated time period, making one 

successful. 

Have you ever thought why a particular businessman makes more profit than others? And why 

the others fail to achieve their goals in spite of being in supportive and favorable conditions? The 

answer lies somewhere in management skills. These skills help deliver a better performance and 

achieve goals in the stipulated time period, making one successful. You may be a businessman, 

artist, student, employee, or a trainee! If you are wondering what personal management skills 

are, then it is nothing but the way one manages his own life. According to Simon Oates, "It refers 

to the ability of oneself to exercise control over one's attitude, behavior, emotions, and 

motivation." It is very important to possess these skills, as today people are not judged only by 

their academic achievements, intelligence, and expertise, but also by how they handle and 

manage themselves and those around them. 

Management Skills 

Communication Skills- It tops the list of management skills, be it personal or professional. As 

someone rightly said that the way we communicate with others and with ourselves ultimately 

determines the quality of our life. It is almost impossible to develop your management skills 

without communication skills, because if you cannot listen to your own inner voice, then how 

you would communicate with others? Hence, it is essential for you to develop good 

communication skills that can not only help you convey a message, but also help motivate, 

encourage, and inspire others and your own self. 
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Self Development skills-Personal management would be incomplete without self development 

skills. They say no one is perfect, but it does not mean that you should stop striving for 

perfection. The more you try to perfect yourself, the more you improve. You must always 

analyze and evaluate your performance, not only regarding your career, but also regarding 

personal life. You must always remain open for suggestions, and should take criticism in a 

healthy manner. It actually paves the way for improvement. Plan your own goals and aims, and 

make sure that you proceed as per the planning to hit the bull's eye. 

 

Others 

 Planning skills 

 Time management 

 Crisis management 

 Financial management 

 Positive attitude 

 Constructive and responsible behavior 

 Decision making 

 Adaptability 

 Goal setting 

 Execution skills 

 Listening skills 

 Problem solving 

 Stress management 

 Developing self-confidence 

 Self discipline 

 Emotional stability 

 Strategic thinking 

 Interpersonal skills 

 Observation skills 
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These were some of the most decisive factors that would help develop self management skills. 

These skills help lead a stress-free life with confidence and optimism. 

Conclusion 

Self-management practices have a larger impact on the quality and quantity of individual output 

and personality. Improving self-management skills is key to increase all productivity dimensions 

and in particular the quality of the output. This article contributes to a better understanding of the 

self-management practices on different levels and dimensions. It is a blend of the various skills 

to improve the creativity, problem solving, self discipline, strategic thinking, interpretation, 

analyzing skills etc. in the combo. 
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ABSTRACT 

One of the main branches of management is information technology management(responsible for 

management information system). The MIS is described and analyzed in the light of its 

capability for decision making. It is the computer system that provides accurate and timely 

information for decision making and helps the organization in planning, controlling and 

operating in efficient manner. It involves three primary resources: people, technology and 

information. Management Information System is different from other information systems 

because it is used to analyze the operational activities in the organization. It is a key factor to 

provide and attaining efficient decision making in an organization. It is basically concerned with 

processing data into information and finally communication to different departments for further 

decision making. It is mechanism to ensure that information reaches to its managers in original 

and timed manner. Academically, the term refers to group of information management methods 

attached with the support of human decision making like decision, expert system and executive 

information systems. The MIS is dynamic concept that changes with the time and also changes 

with the change in business management process. It continuously interacts with internal and 

external business environment which helps in providing corrective actions for the required 

changes. This paper focuses on understanding the concept of MIS, the need for MIS, the 

advantages of MIS in the organization, challenges related to MIS and its implications in 

Business. 

KEYWORDS: Management Information System (MIS), Information Technology, Decision 

making. 
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INTRODUCTION 

 After several economic reforms, business firms have not only to compete with the local 

firms but with global firms also. In such situations the manager has to take quick decision 

making to grasp the opportunities as and when arises, failing which the competitors can take the 

advantages of such opportunities. Hence quick decision making is the most important aspect 

which can be performed through MIS. The quick access and upto date view of business is 

necessary so that the customers can be responded quickly and business can grow more 

profitably. 

Secondly, in the era of internet and low cost high capable hardware components, the firms have 

to collect abundance of data from internal and external sources. However only a few firms 

capitalize this opportunity. 

 So it is necessary that the firms should uses such resources which assists them in the 

challenging job of decision making and control. In such a situation MIS is considered as the 

main components of successful organization. 

OBJECTIVES OF THE STUDY 

 To study the concept of management information system. 

 To study the role of MIS in business. 

 To analyze the advantage and challenges of MIS in business. 

CONCEPT OF MANAGEMENT INFORMATION SYSTEM 

MIS is considered as organized, diverse and automated information system that is concerned 

with the process of collecting data from various sources and compiling it in various relevant 

information in order to support the management operations of the organizations. Processing of 

data takes place in the form of graphs, tables, charts, diagrams, reports in order to generate 

accurate and relevant information for the management. MIS is a computerized database of 
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financial information organized and programmed in such a way that it produces regular reports 

on operations for every level of management in an organization. Its main purpose is to give 

managers feedback regarding their own performance and the performance of company as a 

whole. Usually MIS is defined as a systematic and scientific approach to combine all information 

(internal and external) into integrated information useful for business. 

“MIS is a broadly used and applied term for a three resource system required for effective 

organization management. The resources are people, information and technology, from 

inside and outside an organization, with top priority given to people. The system is a 

collection of information management methods involving computer automation(hardware 

and software) or otherwise supporting and improving the quality and efficiency of business 

operations and human decision making.”  -Technopedia. 

MIS provides faster access to the required information which helps the organization to makes 

effective and timed decision in every aspect of business like investments, employments, products 

etc. depending on the organization. Basically MIS provides four types of information to the 

organizations i.e. Descriptive(related with the current reports and answering what is situations), 

Diagnostic(pertinent to what is wrong by comparing the actual results with the standardized 

results), Predictive information(related with the future aspects of business and provides answers 

to what if questions) and Prescriptive information(helping the firms in providing solution for 

decision making based on firms’ goals and strategic objectives). 

MIS MODEL 

MIS model starts with collection of data and information from various sources and storing it in 

the database through accounting information system. The information is then sent to the report 

writing software in order to generate periodic and special reports. The information is also 

analyzed through mathematical simulation to analyze and relate various aspects of organization’s 

operations. The results of report writing software and the mathematical model are sent to the 
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decision makers of the organizations for efficient and effective decision making. In this way the 

process of MIS takes place. 

BENEFITS OF MIS IN BUSINESS AND INDUSTRY 

MIS can be treated as the heart of business and industry. Just as the function of heart is to supply 

the blood in human body in order to pump up the body, the function of MIS is to provide the 

necessary information throughout the organization for the diversified needs and for decision 

making. Thus the role of MIS in the organization is very important. 

Role of MIS in organization: 

 Satisfaction of diverse needs: MIS helps in completion of diverse needs through variety 

of systems like query system, analysis system, modeling system and decision support 

system. 

 Decision maker: MIS plays the role of decision maker by providing relevant information 

through specific reports generated from mathematical simulation and computerized 

software. 

 Helps in coordination among departments: MIS helps in creating coordination among 

several departments by exchanging several information and helps in establishing sound 

relationship among the peoples of different departments. 

 Helps in finding out problems: MIS provides necessary and relevant information about 

every aspect of the business and organization. If any error occurred on any level of 

organization, MIS can detect the problems and may provide solutions for this. 

 Helps in comparison of business performance: MIS stores all past and present data in its 

database. Through report generating software and mathematical models, it can generate 

current reports which can be compared with standardized reports as well as past reports 

which helps in analyzing organizational development and growth. 

Role of MIS at different levels of management: 
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 Top Level Management/ strategic users: MIS helps the top level management in 

setting goals and objectives, strategic planning and implementation by providing 

strategically analyzed reports and relevant information.  

 Middle Level Management/ managerial users: MIS helps the middle level 

management in short term planning, target setting and controlling the business 

operations by the use of management tools of planning and control. 

 Operational Management/ operational users: MIS helps junior management by 

providing the operational data for planning, scheduling and control and helps them in 

decision making at the operational level to correct an out of control situation. 

Role of MIS in Human Resource Management: 

 Helps in improving the skills of human resource through training and 

development. 

 Improving the productivity of employees through MIS. 

 Helpful in reducing the costs. 

 Helpful in minimizing the efforts of employees through automating repetitive and 

simplified duties. 

MIS plays a very important role in the organization, it has its impact on marketing, finance, 

production and personnel. The tracking and monitoring of functional targets becomes easy 

through MIS. It helps in forecasting and long term perspective planning. 

ADVANTAGES OF MANAGEMENT INFORMATION SYSTEM 

MIS creates a big difference for an organization. It is very important in today’s dynamic 

environment. It provides several advantages to the organization: 
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 Helps in managing data: MIS helps in maintaining and managing business data for 

helping in the complex decision making by the management. The complex data is stored 

in the database of MIS in an organized way which can be accessed whenever needed. 

 Helpful in analyzing trends: Management needs information for strategic planning and 

achieving future goals. MIS provides such information through the use of mathematical 

tools and also helps in prediction of future trends on the basis of current trends. 

 Helps in strategic planning: MIS reports helps in identifying the resources that are 

required for achieving the objectives of the company. In this way MIS helps the 

organization in strategic planning. 

 Goal Setting: MIS reports provides the information about the current trends of the 

company and also the future trends which can be used as a base for goal setting in future. 

Hence we can say that MIS helps in determining goals in an organization. 

 Problems identification: MIS provides information about every aspect of business. The 

current reports are compared with the standard reports which helps in analyzing the 

variances and problem identification. MIS also provides the suggestions regarding the 

problem. 

 Increases efficiency: MIS provides the relevant information on time which helps in 

achieving the objectives of organization as a whole an also helps in accessing the 

individual performances at every level of management. In this way MIS helps in 

increasing efficiency. 

 Comparison of Business Performance:  MIS database can be accessed anytime. It helps in 

analyzing current year performance and also helps in making comparison with past 

performances. In this way it helps in analyzing growth and development of business. 

 Easy, Quick and relevant information: MIS provides the necessary information in the 

easiest form within a few minutes. Hence it provides relevant, quick and flexible 

information which may helps in future prediction. 
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MIS helps in getting information in efficient and effective manners and ensures that 

employees do not have to collect data manually for filing and analysis. It provides a platform 

for building programs to access the data in response to queries by management. 

CHALLENGES OF USING MANAGEMENT INFORMATION SYSTEM 

Management Information System is considered as an important part of the organizations. It 

provides several types of advantages to the organizations by analyzing the organization’s 

data and information in a relevant and effective manner. However there may be some 

challenges that a company have to face after implementing MIS. Some of these are as 

follows: 

 High Cost of Implementation: The main challenge in front of organization is the high 

cost of implementation of MIS. Also MIS required up to date information regarding 

all the changes on companies website. This may create a huge problem. 

 Opposed by employees: The MIS system is opposed by the employees of the 

organization. Employees have to learn the necessary skills to operate MIS in 

changing and competitive business environment. If employees resist this, it may 

become difficult to stay in market. 

 Equipment and network problems: The MIS system requires the electronic gazettes 

like computer system. The equipment should be purchased and maintained properly 

and time to time repairs are also necessary. Also problems like server crash and 

websites crash may arise which creates a huge problem in front of the organization. 

CONCLUSION 

It can be concluded that management information system is an important part of the business 

organizations.  It enables the business to stay prepared, forecast the changes and capitalize the 

opportunities by providing timely and accurate information. A rapidly evolving MIS is necessary 

for the growth and survival of business organization. However MIS may face the challenges like 
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implementation cost, resistance by employees, website and server crash and learning of new 

system by employees etc. hence it is suggested that proper planning is very important aspect 

before implementation of management information system. Along with it the cooperation from 

employees and harmony in project is necessary for the successful implementation. In the 

dynamic business environment, it is necessary for every organization to implement MIS so as to 

get quick and relevant information. 
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ABSTRACT 

In the present scenario of globalization and liberalization, marketing has 
under gone a metamorphic change to cope with increased competitiveness, 
changing needs of customers, continuous product up-gradation due to 
change in technology, changing marketing trends and many more. It is a 
business process, which seeks to match the organizations human, financial 
and physical resources with the wants and need so fits customers within the 
context of its overall competitive strategy. A customer is the “king” of the 
market. A customer is the most important person in the market. A customer 
is not dependent on us—we are dependent on him. Customer relationship 
management has become inevitable for growth and profitability of banks in 
present scenario marked by rising competition, technological advancement 
and empowered customers. In Indian banking Customer Relationship 
Management is still at a nascent stage. A very small proportion of its 
potential has been utilized. The concept has been implemented on a limited 
scale. This paper throws an insight into the customer relationship 
management and investigates the impediments to successful implementation 
of CRM and also study the Relationship Marketing and its impact of banking 
services in India. 

Keywords 
Customer Relationship Management, Relationship Marketing, Banking 
Services 
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Paper Type: Review and Viewpoint 

Research Methodology 
The paper is based on secondary data. The paper is based on extant 
literature and internet sources have been used. The study focuses on 
extensive study of secondary data collected from various websites, various 
national and international journals and articles, publications, conference 
papers, books related to customers relationship management, newspapers, 
magazines which focused on various aspects of customer relationships. 

INTRODUCTION 
Customers rarely wants imply to be sold to; they want to be valued. They 
want the in circumstances to be acknowledged and their needs to be 
satisfied. A customer is a person who brings us his wants. It is our job to 
handle them profitably. This demand for a matching of the suppliers offers to 
the customer needs is something greater than the resultant transactions; it is 
responsible for some kind of higher order business relationship. 

Marketing today has led to a new emphasis in marketing, with a focus on 
relationship and the developments of the notion of relationship marketing and 
marketing is recast as a matter of relationship management. It does not a 
band on the fundamental principles of marketing, but builds them in to 
something more powerful and more relevant for today’s competitive 
marketplace. 
Relationship Marketing: Relationship marketing is a strategy used to learn 
more about customer needs and behavior in order to develop stronger 
relationship with them. Relationship marketing has emerged as one of the 
major marketing issues in the 1980’s and 1990’s. 
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Many marketers have considered relationship marketing as a necessary and 
effective way of achieving competitive advantage – through the creation of 
relationships, networks and interactions that are long-term. Despite the fact 
that the term ‘Relationship Marketing’ was introduced by Berry (1983) more 
than twenty years ago, there is still a lot of debate about what is meant by 
relationship marketing. Berry has defined Relationship marketing as 
“attracting, maintaining and enhancing customer relationships so that 
indifferent customers are transformed in to loyal ones. In the relationship 
marketing perspectives, servicing and selling to the existing customer, are 
viewed to be as important to long – term marketing success as acquiring 
new customers. Good service is necessary to maintain there lationship, while 
good selling is necessary to enhance it. Besides above in the1990’s 
relationship marketing has become a topic of central importance in 
companies. Gronoors in 1990 formulate the relationship-focused definition of 
marketing, emphasizing the need to establish, maintain, enhance and 
commercialize customer relationship, through the mutual exchange and 
fulfillment of promises. In the service sector it has received the greatest 
attention. Relationship marketing is increasingly important source of 
competitive advantage in companies by which they serve their customers. 
More and more companies are moving towards using service and 
relationship building and service as a powerful means of achieving 
competitive differentiation. There is a not the major trend in relationship 
marketing i.e. the emergence of one-to-one marketing (Mceahem 1998). 
While the earlier perspective aimed at meeting the needs of segments of 
consumers, the new perspective treats every customer as unique. The 
quality of relationship with individual customer is emerging as a proper 
measure of success. Now it is possible to maintain data on individual 
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customers and address their needs on one-to-one basis.There is more 
attention given to customers and relationship marketing in terms of improved 
service quality, personalized care, reduction of customer stress etc. also 
benefits them. A high degree of customer contact, commitment and service 
are maintained. 
The relationship marketing approach has gradually taken the shape of 
customer relationship management. Relationship marketing has a narrow 
focus on the customers and only focuses on the marketing functions of the 
organization concerned. On the other hand, customer relationship 
management focuses more widely on customers and on the entire functions 
connected with value creation and delivery chain of the organization 
concerned. Organization have preferred the usage of the term Customer 
Relationship Management (CRM) rather than relationship marketing because 
they face the harsh reality that brings an old adage to life- “You can please 
some of the people most of the time and most of the people some of the 
time, but you can’t please all of the people all of the time”. Today, 
Customer Relationship Management (CRM) is the key that fulfills the promise 
of helping sellers –please all of the people (customers) most of the times. To 
step over the threshold of the new millennium – the age of “never satisfied” 
customer, leading enterprises are identifying the need to change from a 
product-centric business to a customer –centric one. Organizations are slowly 
waking up to the benefits as well as the challenge of changing processes 
that are necessary in this age of never satisfied customer. 
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Objectives of the Study 
The research intends to focus on understanding concept of customer 
relationship management and its impact on Indian Banking System. 
Accordingly the objectives of this study are: 

 To cognize the concept Customer Relationship Management. 
 To cognize the concept of Relationship Marketing. 
 To highlight the needs of customer relationship management in 

banking services in India. 
 To study the impact of customer relationship management in banking 

services in India. 

Regarding Availability of Infrastructure 
In this regard, it is found that the basic infrastructure for CRM i.e. 
computerization, phones, fax, ATMs facility, Internet banking etc. are 
available in bank. Banks are contacting with their customers through phones, 
fax, Internet, mobile banking, website but it was not sufficient as the 
infrastructure was not adequate enough to handle their big cliental. It was a 
difficult task to deal the customers with less equipment. The study depicts 
that both some public and private banks branches had failed to provide the 
certain services like mobile banking, tele - banking, Internet banking, and 
electronic fund transfer system. 

Suggestions 
Whenever an innovative product is launched in the market, the marketer 
needs to create its awareness amongst the existing and prospective 
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customers. According to AIDA model of communication the first step in any 
marketing communication is the creation of awareness in the market followed 
by interest, desire and action. In order to increase the awareness level of 
customer’s the following suggestions are likely to ensure better utilization of 
wide spectrum of bank services. 

1. Computerization: 

Introduction of computers for front office banking are proved to be very 
useful. Improvement in customer service is visible, customers are getting 
their accounts in time, interest calculations are done accurately, books of 
accounts are being balanced promptly and branches now, are in position to 
submit various returns and statements to their controlling offices used in 
time. But some employees faced difficulty. Therefore bank should provide 
them time to time training so that they would not face any difficulties. 

2. Phones: 

The phone facility is available only in branch manager room. Therefore it is 
suggested that a phone facility should be provided to each bank employee 
so he/she tackles the customers’ problems by sitting on their seat. 

3. Faxes: 

Banks used fax machines to send messages or other details etc. and at 
present the branch has only 1 or 2 fax machines. Therefore to handle some 
unforeseen condition there should be more than two or three fax machines 
in the branch. 

4. ATMs: 



International Journal of Management, IT & Engineering 

 Vol. 9 Issue 3, March 2019,  
ISSN: 2249-0558 Impact Factor: 7.119 
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com                          
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed 
at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A  

  

471 International journal of Management, IT and Engineering 
http://www.ijmra.us, Email: editorijmie@gmail.com 

 

ATM is abbreviation of Automated Teller Machines. ATM is user – friendly 
system and customer does not require any training to use it. But the study 
found that availability of ATMs counters is not sufficient. Therefore it is 
suggested that more ATM facility should be given to the customers and it 
should be opened near at bus-stand, railway station, near hotel and park 
etc. location of ATM should be convenient for the customer benefits and 
facility. 

5. Internet Banking: 

Internet banking allows the customers to use the Internet for the basic 
functions like making enquiries about balances, electronic communications 
with the bank through internet. It is suggested to the bank employees to 
make the people more aware about this service and its benefit. 

6. Tele banking and Phone banking: 

Technology development has totally changed the face of banking industry. 
Conventional banking where banking services were provided manually across 
the counter has come to the stage where customer is not required to visit 
the bank personally. But the 29 branches of public banks (PNB and SBI 
both) in some rural areas have not yet started the phone banking. 
Customers who wanted to do the transactions, they usually do by contacting 
the branch managers. Therefore, it is advisable for the branch to provide the 
facility as early to its customers. 

7. Mobile banking 

Mobile banking has also not yet started in 47 branches of public banks. In 
this, some branches are Internet driven. So, it is suggested to start it as 
early as possible, as in this era, Mobile banking is the most demanding 
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services, because it helps to show their transactions and account status 
through sms, which save the time of customer and prove convenient to the 
customers. 

8. Electronic fund transfer system 

With this facility bank can transfer the money within 10 or 15 minutes 
anywhere from one branch to another. Private Banks employees use this 
services more frequently rather the public banks. Therefore, the employees 
are advisable to make aware the customers more to use these type of 
services. 

Thus, in spite of the fact that the technological up gradation has become 
essential requirement of each economic activity, the banking sector is still in 
beginning stage in using electronic machines. Though to bring mechanization 
in the bank is a costly affair, but in order to provide speedy services to 
customers it is essential to use moderate electronic devices and services. 

Impact of CRM 
In this regard the study concluded that dealing with the customers through 
phones, Internet and face to face contact has proven greatly beneficial to 
bank business. This lead to the reducing cost and increase customer loyalty 
by 91.1% and also by providing new services loyalty is increased by 100% 
in private banks. Banks profitability has increased about 25 to 50% (53.3% 
in total). As most of the transactions are done on computers and overall 
efficiency of the bank has increased with computerization of the banking 
environment and it leads to the conclusion that future of electronic devices 
in banks are very bright. 
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What are the benefits of CRM in banking?  

1. Boosted Sales 
2. Increased Lead Conversion 
3. Personalized Customer Journeys 
4. Increased Productivity 
5. More Efficient Communication 
6. Inter-Department Data Tracking 
7. Better Service 
8. Improved Customer Experience 
9. Increased Customer Loyalty 

Regarding Awareness and Attitude of Bank Employees 
In a service organization like banks, its most valuable assets are their 
employees. The success or failure of their products depends to a large 
extent on the attitude and willingness of their employees. These 
organizations are therefore advised to not only do external marketing but 
also at the same time and rather more important is the internal marketing. 
Banks must make an internal survey of its own employees to know their 
attitude and to read their minds towards the customer relationship 
management. The different aspects of banker’s attitude are concluded here 
in the following paragraphs. 

There was a problem faced by employees for handling the various electronic 
tools. The employees of public bank faced more problems comparison to 
private bank employees. 

Further in regard to problems faced by employees in handling tools it was 
found that banks give time to time training to their employees, so that 



International Journal of Management, IT & Engineering 

 Vol. 9 Issue 3, March 2019,  
ISSN: 2249-0558 Impact Factor: 7.119 
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com                          
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed 
at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A  

  

474 International journal of Management, IT and Engineering 
http://www.ijmra.us, Email: editorijmie@gmail.com 

 

employees feels comfortable while using various electronic tools and it help 
to save their time as well. 

As far as the type of media a bank should adopt for the awareness of its 
customers a significant differences were found in replies of the staff of both 
banks. Public banks prefer the newspaper, television, radio, magazines to 
aware the customers whereas in private banks phones, newspaper, TV, 
magazines are preferably used. 

In regard to selection of channel Internet, the private banks preferably use 
websites and on the other side public bank used personal selling in 
comparison to internet. 

Suggestions 

 Efficient and competent persons should be posted on the jobs. 
 Employees need to be trained in developing a habit of usage of 

electronic tool. 
 Maximum advertising media should be adopted by bank to get aware 

their customers of their services. 

Reaction of Customers 
In this regard the study concludes that customers are also giving positive 
response. Most of the customers in the sample of the study were of 25-40 
years age group; postgraduate, and Rs. 10,000 to 25,000 family income 
groups. All of them were aware about the different service provided by their 
banks. 

Banking is essentially an industry which carries on its operations mainly 
based on the confidence and faith of its customers. It has undoubtedly to 
grow on the quality of service rendered by it, since service is the end 
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product of a bank; the efficiency of a bank depends more on how best it 
can deliver goods to its customers rather than simply the volume of 
business carried on by it. 

Furthermore, the customer’s requirements are getting more and more 
sophisticated. Today’s customers want personalized care and attention. 
Besides, there still remain large rural area customers untouched by the 
banking services and the government is visualizing a more dynamic and 
purposeful role for the public sector banks in attaining the socio-economic 
objectives. 

There is a need to response and enlarge the package of rural banking and 
urban banking offered in tune with the changing customers preferences. The 
standardized sets of products and services offered by the banks are, 
therefore, no longer sufficient to meet the diverse needs of the customers. 
Thus, banks faced with a situation where continuous innovations in products 
and services have been called for. In order to make these products more 
oriented towards customer’s needs, attitudes and their perceptions and 
preferences need to be continuously monitored and incorporated into the 
product/service features. 

Besides the above written suggestions the various other suggestions for 
bank management are given below: 

Helpful Attitude at the Time of Opening of Account 
Bank staff should be motivated to help the customers at the time of opening 
of new account or filling up the forms and finalizing various procedural 
formalities. Enquiry counter is a necessary facility for the convenience of the 
customers. Banks should provide a separate counter in each branch and the 
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person at the enquiry counter should be especially motivated and trained to 
be polite and helpful to the customers. The staff at this counter should in 
particular be asked to provide all the necessary assistance particularly to 
new account holders. ‘MAY I HELP YOU’ counter should to give guidance 
and assistance to the customers. 

Better Promotion of Bank Service 
The awareness level of customers (rural and urban) was not found sufficient 
particularly in the age group of above 60 years. Majority of customers as 
revealed by the study were unaware of the banking services and particularly 
rural customers are not enjoying any business promotional services. Banks 
should make the present and prospective customers to be aware of the 
service package they offered by distributing information booklets, pamphlets 
on various schemes. Banks should always try to get in touch with the 
customers and make them aware of the various new schemes and services. 

Prompted Method 
Service delayed is service denied.The bankers must not forget this fact. In 
selection of a bank different factors are considered by the customers i.e. 
tangibility, reliability, responsiveness, assurance and empathy, and 
competitive strength. In regard to tangibility customers are found moderately 
prompted. Thus it is suggested for tangibility banks should also go in for 
computerization because with the growing volume of business and number of 
clientele and changes in quality of work, banks can’t continue to depend 
upon the old manual techniques. Introduction of computers for front office 
banking at some of the large banking centers will result in immediate and 
visible involvement in the customer service. Time required for cashing of 
cheques and other instruments will be reduced and its result less queues. 
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Customer Care Policies 
Generally complaints highlight the areas of weakness in bank service, which 
needs improvement. There should be positive approach to complaints in 
banks. The bank employees should not behave in adverse manner with the 
complainants. A satisfied customer of the bank is an unpaid publicity agent 
for the bank is equally important, in the fact that the highly dissatisfied 
customer is an unpaid agent for carrying on a campaign against the bank. 
The choice is that of bank. So that banks provide different policies to 
customers for their care which helps in maintaining the CRM. 

Motivating Bank Staff to be more Customer-Oriented 
From the study it concludes that bank customers are not fully satisfied with 
the bank staff. It is suggested that bank employees those who are in direct 
contact with the customers should be motivated to be polite and helpful to 
the customers. Employees should try their best to provide maximum help to 
the customers who come to them. Customers must be welcomed with all 
courtesy. Courtesy should be repeated every time the customer comes. 
Customers come to the branch for prompt attention, courtesy and good 
words which do not cost anything to the bankers. Moreover, bank employees 
should treat all the customers at par so that customers don’t fell the 
necessity of developing some personal contacts with the branch staff to cut 
short their waiting time. 

Bank Charges 
Private Banks charges higher for their services rendered by them as 
compare to the public banks for the same services. It is suggested that the 
banks should reduce the service charges so that customer gets attracted 
towards their different policies and schemes. 
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Better Maintenance and Upkeep of the Branch Premises 
Surroundings in which customers have to make their transactions leaves 
strong impressions, taking place them, quality of their services. Since this 
aspect is directly linked with bank’s concern with the welfare of its 
customers, it becomes very important for banks that premises are properly 
maintained and kept clean and all amenities like seating arrangements for 
them in banking and the tables of appropriate height for filling up various 
forms / slips, counters should have sign board of the transactions being 
handled at those counters for the convenience of the customers, special 
attention should be paid to see that drinking water is available to the 
customers. The booklets comprising the elucidation of services should be 
distributed to present and prospective customers so that a big chunk of 
customers and non-customers may come to know the latest services being 
rendered by the bank and attractive advertisement highlighting the gains 
from banking should also be released. 

Surely these suggestions imply an increase in the workload of staff. Yet this 
will ultimately benefit them by increased banking business and helps them to 
maintain the good relationship with customers. So, that their purpose of 
customer relationship is fulfilled. 

CONCLUSION 
In this regard the study found that banks have made a lot of efforts for 
maintaining relationship with the customers. Banks provide the new-new 
services to their customers. The bank has opened the customers care 
department as its head office, websites to satisfy the customers, appointment 
of person in banks. The bank has facilitated the grievance - redressal 
machinery to handle the customer problems. Bank has used the different 
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marketing channels and advertising media to make aware the customers 
regarding its new and moderate schemes. Public and private banks have 
made about 25-50% of total expenditure whereas public banks spend 50-
75% of their total expenditure for providing new-new services for betterment 
and acquiring the new customers and retaining the existing ones. Banks also 
have given various types of incentives to their employees for attracting the 
customers in addition to monetary the non-monetary benefit given by banks 
i.e. (48%) by appraisal their work. Therefore, it is suggested that bank 
should give monetary benefits with non-monetary benefits to their employees, 
for good services and whatever efforts they had made to strengthen their 
business and acquiring the customers. 
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Hemodynamics indicators of pulsatile unsteady flow of blood 
through stenosed artery  filled  with porous medium under the 

influence of magnetic field and slip  velocity 
 

Dr. Mahender Singh  

Dr.Seema Bansal  
Sanjay Kumar  
   
 
Abstract: The present paper deals with the pulsatile flow of blood through a stenosed artery 
under the influence of static magnetic field and slip velocity . Numerical solution is found 
by Frobenius method. The effect of non-dimensional parameters on hemodynamics 
indicators are discussed through graphs.  
Keywords: Newtonian fluid, Stenosed artery, Slip velocity, Frobenius method. 
 
Introduction: Many researchers Mazumdar(1992), Halder and Ghosh(1994), Layek and 
Mukhopadhyay (2008), Sharma and Bansal (2012, 2014) studied the blood flow  through 
stenosed artery under the various physiological conditions. Sanyal et al. (2007) studied the 
characteristic of blood flow in a rigid inclined circular tube with periodic body acceleration 
under the influence of a uniform magnetic field and conclude that velocity increases with 
acceleration due to gravity, inclination and womersley parameter and decreases with 
magnetic number. Mwanthi et al. (2017) considered the unsteady, incompressible, viscous 
and Newtonian blood flow through an inclined circular tube under MHD effects and 
concluded that with the increase of Hartmann number leads to decrease the axial velocity of 
the blood. incompressible, viscous and Newtonian. Singh et al. (2018) dealth with the 
velocity profiles of blood flow through stenosed artery under magnetic effects and slip 
condition.El-Shahed (2003) studied pulsatile flow of blood through stenosed porous medium 
in the presence of periodic body acceleration. 
 In the present paper we considered the blood flow through a narrow stenosed artery filled 
with porous medium subject to a slip velocity at arterial wall . Effects of various non-
dimensional parameters on hemodynamic indicators are discussed  and showen by graphs. 
Formulation of Problem 
We dealt with axially symmetrical cylindrical tube (stenosed artery) with axis coinciding 
with z-axis. Blood is taken as Newtonian, incompressible and viscous. A transverse magnetic 
field is applied and a slip velocity is consider at arterial wall. The basic equations of motion 
in the cylindrical co-  
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Where, u is the axial velocity of blood, 
The viscosity of blood is Hematocrit concentration dependent given by Einstein as 

)(10 rh  

where, 0 is coefficient of viscosity of plasma ,  is a constant and h(r) is the hematocrit 
concentration which is govern by the equation 
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Here, Hm is maximum hematocrit concentration at the center of tube. The shape of the 
stenosis is shown in Figure 1. and is determined as 
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Where, R0 is the radius of normal tube, 2L is the l
thickness of the stenosis 

Geometry of the Model 

 
                                                                  Figure 1 
The boundary conditions are  
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Where,- uB2
0  is the magnetohydrodynamic force . 

ing 
parameter, the governing equation reduced to  
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where, c is the amplitude of the pulsatile flow.   
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The corresponding boundary conditions (10) and (11) are transformed to 
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Method Of Solution 
Calculation for Hemodynamics parameters 
We have used Frobenius method for the solution of differential equation (7) under the 
boundary condition (8) and is given by [16] 
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  (9) 
Calculation for Hemodynamic Indicator Volumetric Flow Rate (Q)  
The volumetric flow rate Q of the fluid in the stenotic region is given by 

Q = 2  R0 dyuy
RR 0/

0

  

Let Q0 denotes the flow rate of plasma fluid in unconstricted tube ( M=0 and H=0) which is 
given by 
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where, 
0z

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

Thus non-dimensional flow rate 
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The expression for the relative pressure gradient can be obtained by  
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Calculation for Hemodynamic Indicator Wall Shear Stress (WSS)   
The shear stress at the surface of stenosis is described by  
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Also, if N is the shear stress at the wall in the absence of stenosis, then 
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The non-dimensional form of shear stress is now obtained  as  
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Results and Discussion: The expression of volumetric flow rate is found and the
data are 

plotted for different values of  Hartmann number (H) , Darcy number (Da), Wormersley 

radial co-ordinate for various physical parameters are shown in Figures [2-5]. 
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Fig2. Variation of volumetric flow rate through stenosed artery 
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Da=.05,us=0 Da=.06,us=0 Da=.07,us=0

Da=.05,us=0.3 Da=.06,us=0.3 Da=.07,us=0.3

-4

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
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In figures 2 to 5, it is observed  that  volumetric flow rate decreases with the increase of 
magnetic field, Hematocrit concentration, Womersley number and Darcy number in both the 
cases, with slip or without slip at arterial wall. The Slip velocity fairly increase the 
volumetric flow rate as compare to the no-slip at the wall of artery. WSS and WSSG 
increases with the increase of magnetic field which is in good agreement with earlier results. 
Conclusion 
The magnetic field, Hematocrit concentration and Darcy number is more effective than 
Womersley number in volumetric flow rate. 
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ABSTRACT 

 

Information and Internet technology is the axis of global and technical evolution. Over the some last 

decades information technology has broaden. The World of internet provides each and every 

individual all the necessary information quickly by communication and share-out tool which makes 

it the most important beginning source of information. With the help of internet we can look out 

unknown and communicate with nigh anyone, anytime, anyplace all over the worldwide. The 

cyberspace has revolutionized the way business movement and conduct work. A good planned and 

implemented e- commerce system can let down transaction costs, minify inefficiencies, raise better 

information flow and promote better group action in between buyer and sellers. But at the mean 

time, certain social, political and economic activities like cyber crimes against women being 

discovered. Cyber space has wide-eyed doors to cyber criminal and for the most part generally 

women are on their target. With the advanced of technology the way of conducting crime is 

becoming more sophisticated and complex. Cyber crime is real threat to the fast growing 

technology development. The speedy or fast growth of the cyberspace users are drastically enlarged 

the probability of crimes. Cyber crime is a World-wide phenomenon and generally women are the 

main soft target of this new form crime. In this paper many issues are discussed like cyber stalking, 

Harassment via e-mail, cyber defamation, morphing and e-mail spoofing against women. Also this 

paper is a intentionally efforts to define cyber crime which is a actual warning to women and also 

some suggestion are discuss to fight against cyber crimes. 

Keywords:- Cyber Crime, Information and technology, victim, women 

 

 

 Introduction:- 

Nowadays Crime against women is an emerging Challenge and other issues are articulated 

comprehensively. The biological weakness of women makes her an easy prey particularly to 

physically domination. She is often a victim of physical violence not only in her home but outside 

her home .unfortunately; women have been discriminating in all spheres of life in all societies. 

Various types of crimes are inflicted on them. Rape, wife beaten, sexual harassment etc. Today’s a 

modern woman frequently faces cyber crime. Harassment through electronic mean by sending 

grossly offensive or menacing information and persistently causing annoyance, injury, insult etc. 

are some cyber crimes. So an attempt has been made in the research work to analyze the different 

kind of cyber crimes against women. The present study tries to accomplish the following objective: 

(i) To analyze the different kinds of cyber crimes against women in world-wide especially 

in India. 

(ii) To study the modern distressing tendency in crime against women. 

(iii) To find out the different types of reasons for crime against women in our country.  

(iv) Also discussing some different to the point applicable data, tables and figures related to 

this cyber crime against women. 

PAPER 14
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Cyber Crime or Internet crime is a computer oriented crime which includes a computer and a 

cyberspace .Cyber crime can be defined as “offense which are bounded up against individuals or 

groups of individuals with the criminal motif to intentionally harm the reputation of the victim or 

cause physical or mental harm or loss, to the victim directly or indirectly by using modern 

telecommunication cyberspace such as internet and mobile phone. 

Cyber crime against women in India 

  With the increasing economic importance, the degree of criminal actions within the internet is 

supposed to increase with accelerating speed. Cyber crime against women is most important or an 

alarming stage and it may constitute a major threat to the security of a person. The World Wide 

Web permits users to circulate subject matter or messages in the form of text, images and videos. In 

particular, worldwide spread circulation of such content is harmful for women. In the recent years 

there have been various reports of women receiving unrequested e-mail which having obscene 

language. In 2012, The NCRB also provided an insight figure into the changing mind-set of Kerala 

State. 

 Total numbers of 96 cases were enrolled under cyber crimes which have the motif of 

harassment of women. 

 312 persons arrested as suspects in cases for cyber crimes out of which 73 cases were known 

persons, neighbor`s, friends and relative. 

 48 cases enrolled for money. 

 48 cases were enrolled for fraud or illegal gain. 

According to statistics’ (Cyber Crime -2014-16) 

Cyber crime went up by 6.3%n in 2016 over 2015. Uttar Pradesh (21.4, 2639 cases) reported the 

most cases followed by Maharashtra with 19.3% (2380 cases) and Karnataka with 8.9% (1101 

Cases).Some cyber crime of other states are given in following table and figure: 

STATE 2014 2015 2016 

Andhra Pradesh 282 536 616 

Arunachal Pradesh 28 6 4 

Assam  379 483 696 

Bihar 114 242 309 

Goa 62 17 31 

Gujarat 227 242 362 

Haryana 151 224 401 

Himachal Pradesh 38 50 31 

Jammu& Kashmir 37 34 28 

Karanataka 1020 1447 1101 

Kerala 450 290 283 

M.P 289 231 258 

Maharashtra 1879 2195 2380 

Punjab 226 149 102 

Rajasthan 697 949 941 

Tamil Nadu 703 687 593 

U.P 1737 2208 2639 
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Generally cyber crime can be divided in two parts. 

1. The computer as a target- If a computer is using to attack other computers e.g. Hacking, 

Virus/Worm attack, DOS attack etc. 

2. The computer as a weapon- If a computer is used to do real worldcrimes e.g. Cyber 

Terrorism, Credit Frauds, Pornography etc. 

In India the term “cyber crime against women” includes sexual crimes and sexual insult or ill-usage 

on the internet. Out of the total number of crimes specially targeting women are as follows: 

Harrassment via e-mails:- Nowadays this type of molestation is not a new-born phenomenon. It 

includes blacking, threatening,e-mail, defamatory mails, spamming e-mails and content sending of 

love letters in anonymous names or regular sending of embarrassing mail to one`s mail box. E-mail 

bombing is particularly characterized by abuses continual sending an same e-mail message to a 

particular address. 

Cyber Stalking:- it is the most widespread cyber space crimes in the recent all over the world. It 

includes the perennial acts harassment or threatening behavior of the cyber criminal towards the 

victim by using the internet services. 

In 2012 Statistics, The NCRB for Kerala State arrests 15 person below age 18years, 81 persons 

between the age 18-30 years, 44 persons between the age 30-45 years, 11 persons between the age 

45-60 years for cyber crimes. 

According to the IT act of Kerala State, 147 cases were registered for the publishing or electronic 

transfer of offense material out of the total number of cases enrolled. This is the highest cases 

among the other states. Maharashtra came second with 76 cases.  

Initially, Ritu Kojli complained to the police against a person who was using her personal 

information to chat over the internet at website, mostly in Delhi channel for four consecutive days. 

She complained that the person was chatting on net, using her name and giving her address and was 

talking obscene language. 
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In the another ways  cyber crimes can be easily placed into two categories:Violent Cyber Crimes, 

Non Violent Cyber Crimes. In detail these can be study with the help of following model.  

 

  

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

Defamation:- It concerns with publishing defamatory information about the person on a website or 

circularize it among the victim`s friends circle. This can happen to both genders but women are 

more threatened. 

Morphing:-  Morphing is an action to release original picture to abuse it by unauthorized user or 

fake identity. Here the female`s photographs are uploaded from social websites by fake users and 

again reload on various websites by creating fake profiles. 

Cyber Pornography:- Adult entertainment is bigger industry on cyberspace. Nowadays there are 

more than 420 million individual pornographic web pages. It is the showing sexual activity in order 

to cause sexual excitation. Here women and children are becoming the main victim of this side of 

technology. 

E-mail Spoofing:- It mention to an email that emerges from one source but has been sent from 

another source. It can cause monetary demage. 

Cyber Bullying:- Cyber bullying is self-willed and continued harm inflicted through the use of 

computers, Cell phone, by transferring messages of threatening in nature. India is in third in number 

from China and Singapore in online bullying. 

India`s National Crime Records Bureau ( NCRB)released crime statistics for the last year. For the 

sake of appropriate comparison, the NCRB has provided crime rates in terms of crime per lakh 

population. Furthermore, the Bureau has bifurcated data on crimes such as murder, crime against 

women. In regard to crimes against women, Lucknow has the highest rate (179) followed by Delhi 

(52),Indore(130),Jaipur(128) and Kanpur(118). The lowest rate are reported from 

Coimbatore(7),Chennai(15),Surat(28),Kolkata(29). An analysis of all the above data reveals that 

Delhi,Jaipur,Lucknow,Indore have the highest average crime rates across other crime categories, 
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STATE Illegal Gain Revenge Insult to 

modesty of 

women  

Blackmailing Sexual 

Exploitation 

Andhra Pradesh 327 6 84 7 7 

Arunachal Pradesh 3 0 0 0 0 

Assam  156 329 3 59 41 

Bihar 198 91 0 1 6 

Goa 20 0 0 2 0 

Gujarat 237 4 0 3 28 

Haryana 196 6 16 19 10 

Himachal Pradesh 2 1 3 9 0 

Jammu& Kashmir 8 0 2 0 1 

Karanataka 718 47 41 76 41 

Kerala 114 29 28 9 29 

M.P 29 5 18 5 8 

Maharashtra 1082 45 372 46 144 

Punjab 24 8 5 11 14 

Odisha 27 0 2 0 0 

Tamil Nadu 65 85 2 5 22 

U.P 1850 217 13 144 138 
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Problem In Hand: 

 Most of the cyber crimes remain unreported because of the hesitation and shyness of the 

victim and her fear of defamation of family`s name. 

 Non existence of digital police portal currently due to abuse on online plateform 

 Cyber Laws have not been developed properly and the procedure for registering a complaint 

is not known by woman. 

 Due to the lack of cyber Forensics Laboratories. It takes more time for investigation and 

many times cases are unsolved. 

Suggestion and Conclusion: 

 It is required to collaborate both police force and cyber forensic laboratories together for 

better investigation. 

 There should be digital police portal where women can complain their problem online. 

 NCRB should assemble all the cases related to women and other cyber crimes against 

women under a separate category. 

 Girls should be made alert about all types of cybercrimes and how to handle them. 

 School curriculum must cover all aspects of cybercrimes. 

 Special women courts need to be set up. 

References: Crime  In India 2016-Statistics 
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