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Convergence : A Lighthouse in the Turmoil
Dr. Amita Mazumdar

Teacher-in-Charge
Maharaja Manindra Chandra College, Kolkata 700003

CONVERGENCE is more than just a title;  it signifies the coming together of
diverse paths,  just as the lines of a graph Intersect. Ü˛!Ó=Ó˚&Ó˚ Ë˛y£ÏyÎ˚ñ

§Ó ˛õÌ ~ˆÏ§ !ÙˆÏ° ˆàˆÏ°y ˆ¢ˆÏ£ÏÉÉÉÉÉÉÉÉ

This fourth reunion of the Department of Mathematics is a beautiful convergence
of past and present - it is a reminder that,  while our lives may have branched out in
different directions, the foundation we share keeps us connected. In  our journey of
life,  we take different paths according to our goals and dreams,  but a time comes
when we unite to celebrate the bonds that remain firm despite the passage of time. It
brings us back to where it all began :  the class rooms,  the corridors,  the endless
discussions, the curiosity,  the challenges we faced together,  the tutorials, the internals
and the memories we shared together.  Here's  the beauty of reunion,  the power of
reconnection and the joy of convergence.

It  gives me immense pleasure to welcome everyone to the Mathematics Reunion
Souvenir,  CONVERGENCE, 2025 of Maharaja Manindra Chandra College.  This
commemorative volume celebrates the reunion of the esteemed Alumni, Faculty and Students
of the Department.  I also take this opportunity to express my sincerest gratitude to the
Organising Committee, Alumni, Faculty Members and Present Students who have
contributed to the souvenir.

Our  present world is surrounded with various challenges. Socio Political issues like
gender violence, economic instability and increasing discrimination based on caste,
community and religion. All these have led to a fragmented World. There is dearth  of
proper guidance to our students. Hence,  it is my earnest request to all our students to take
the responsibility of healing our World and enlighten the World in their own  limited capacity
- as Kobi Guru said,

ÚÚˆÜ˛ °•zˆÏÓ ˆÙyÓ˚ Ü˛yÎ≈ Ü˛ˆÏ• §¶˛ƒyÓ˚!Ó

÷!lÎ˚y çàÍ Ó˚ˆÏ• !lÓ˚&_Ó˚ SÈ!Ó

Ùy!ê˛Ó˚ ≤Ãò#˛õ !SÈ°ñ ̂ § Ü˛!•° fl∫yÙ#ñ

xyÙyÓ˚ ˆÎê%˛Ü%˛ §yôƒ Ü˛!Ó˚Ó ï˛y xy!ÙÛÛ–
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KALEIDOSCOPE
Dr. Saumitra Mukhopadhyay
Associate Professor of Mathematics

As I sit here, reminiscing about my journey as a teacher, I am filled with a
sense of nostalgia and gratitude. It all began on December 03, 1993, when I started
my teaching career at Krishnath College, Berhampore, West Bengal. Little did I
know that this would be the start of a beautiful and rewarding journey.

Fast forward to June 16,1998, when I joined Maharaja Manindra Chandra
College. Over the years, I have had the privilege of being a part of this esteemed
institution and witnessing the growth and success of countless students. The
department has always maintained a healthy atmosphere, conductive to learning
and growth. It has been a joy to my students excel in various fields, making a name
for themselves in society.

Many of my students have gone on to become faculty memberys at prestigious
institutions like IIT, ISER and various colleges and schools throughout the country,
while other have excelled in the railway, Government Services and private &
banking sectors. Some have even made a mark in the world of cinema and television
working as writers, singes, directors and more. I am extremely prouder of their
achievements.

As a teacher, I have learned so much from my students. They have taught me
the importance of patience, understanding, and empathy. I have always tried to be
more than just a teacher to them–I have strived to be a friend, a mentor, and a
guide. And in doing so, I have been blessed with the opportunity to play a small
part in shaping their lives.

As I look back, I am reminded of my senior colleagues, Panditda, Madhuridi
and Kripanathda, who have retired but are still and integral part of our department.
Their legacy continues to inspire us, and their guidance and encouragement have
been invaluable in helping us develop the standard of the department. Even though
they are not able to present physically with us everyday, their presence is still felt,
and we continue to draw strength from their experience and wisdom.

Besides teaching mathematics, we have always tried to engage our students
in various extracular activities. We believe that these activities are essential in
shaping our students into excellent citizens. Over the years, we have organized
several events including Freshers’ Welcome and Farewell programmes, quiz contests,
and more. Although we couldn’t continue all these events every year due to the
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pressure of huge syllabus, we have always tried to keep the spirit alive. These
events have not only helped our students develop their skills and talents but have
also fostered a sense of camaraderie and teamwork. We have seen our students
grow into confident, responsible and compassionate individuals and it has been a
joy to be a part of their journey.

However, it is unfortunate that the teaching-learning process had to be halted
physically due to pandamic corona. The sudden shift to online learning was a
challange for both teachers and students. Even now, as we have returned to physical
classes, we noticed that a few students are reluctant to participate in class discussions.
They seem to have lost the habit of engaging with theirs peers and teachers in a
physical setting. But I am optimistic. I am confident  with the help of my beloved
colleagues, we will be able to bring these students back into the fold. We will work
together to create a supportive and encouraging environment that fosters participation,
creativity and critical thinking. We will help our students regain their confidence
and develop the skills they need to succeed in all aspects of life.

As usual, we have published a patrika, ‘Convergence’, which I hope will set
a new standard for excellence. I am proud to be a part of a department that is now
filled with young, energetic and student-friendly faculties. The enthusiasm and
dedication of my colleagues are palpable, and I am confident that together, we will
take the department to new heights.

Today, as we gather for the 4th Reunion of the Department, I am filled with
a sense of joy and nostalgia. I hope that this Reunion will be a grand success, and
that it will continue to be a celebration of the bond between teachers, students and
alumni.
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:: FOURTH REUNION COMMITTEE ::

Chief Patron : Dr. Amita Mazumdar, TIC
Maharaja Manindra Chandra College

President : Dr. Mrityunjoy Pandit
Vice President : Prof. Madhuri Mukherjee

Dr. Kripanath De
Secretary : Dr. Nilofar Nahid (H.O.D)

Dr. Saumitra Mukhopadhyay
Dr. Jhuma Bhowmick
Dr. Md. Moid Shaikh

Assistant Secretary : Prof. Bulbul Ahmed
Kaninika pal
Vikash Kumar Gupta
Jwel Mondal

Treasurer : Dr. Saumitra Mukhopadhyay
Dr. Jhuma Bhowmick

Reception Committee : Dr. Nilofar Nahid (HOD)
Dr. Md. Moid Shaikh
Prof. Bulbul Ahmed
Chayan Mukherjee
Kabir Bhattacharyya
Mohit Pandey
Samrat Mondal
Sk. Manir Ahmed
Sankar Dey
Anjali Modak
Surjendu Dey

Refreshment Committee : Dr. Md. Moid Shaikh
Prof. Bulbul Ahmed
Srinjoy Bhowmick
Ram Kumar Sharma
Sourin Chatterjee
Ankan Das
Sumit Kumar Singh
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Our Ex and Present Teaching Staff

This list of teachers who served the Department of Mathematics of this
college has been prepared on the basis of the record available at the college office.
Omission, if any, due to oversight is sincerely regretted.

Mathematics was introduced in the degree pass course in the session 1957-
58 and it was introduced in the Honours curriculam in the session 1961-62.

1. Prof. Kailash Nath Bhattacharjee, the pioneer teacher of the Department

2. Prof. Nikhil Chandra Mazumder

3. Prof. Bankim Chandra Ghosh (Joined on 1965 Retired on 1985)

4. Prof. Ashoke Nath Mukherjee (Joined on 1958. Retired on 1994)

5. Prof. Rabindranath Bhattacharya (Joined on 1960, Retired on 1996)

6. Dr. Mrityunjoy Pandit (joined on 1969, Retired on 2003)

7. Prof. Madhuri Mukherjee (Joined on 1990, Retired on 2014)

8. Dr. Kripanath De (Joined on 1998, Retired on 2015)

9. Dr. Saumitra Mukhopadhyay (Joined on 1998, in service)

10. Dr. Jhuma Bhowmick (Joined on 2005, in service)

11. Dr. Nilofar Nahid (Joined on 2017, in service)

12. Dr. Md. Moid Shaikh (Joined on 2017, in service)

13. Prof. Bulbul Ahmed (Joined on 2016, in service)

Dr. Ranajit Dhar, the Ex. Principal of the college, also served the Department
from November 2000 to January 2007.

In addition to this many other teachers served the department as part time/
Guest Lecturer.



��������������������������������

��������������������������������

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

(6)

xl%à“

ôÑyôyÎ˚ ˛õí˛¸° Order Property
í˛/ Ù•/ Ù{ò ˆ§á

§•Ü˛yÓ˚# xôƒy˛õÜ˛ñ à!îï˛ !ÓË˛yàñ Ù•yÓ˚yçy Ùî#wã˛w Ü˛ˆÏ°ç

Ó˚*Ùy òy§ ~Ü˛çl xï˛ƒhs˝ ˆÙôyÓ#ñ x˛õ)Ó≈ §%®Ó˚# ~ÓÇ á%Ó•z ë˛y[˛y ÙyÌyÓ˚ Ùyl%£Ïñ ˆÎˆÏÜ˛yˆÏly ç!ê˛°

˛õ!Ó˚!fli!ï˛ˆÏï˛ ï˛yÓ˚ !lˆÏçÓ˚ í˛z˛õÓ˚ !lÎ˚sfî xàyô– Ó˚Ùy ÓyÇ°yÓ˚ !Óáƒyï˛ !ÓŸª!Óòƒy°Î˚ ≤ÃçyÓyçyÓ˚ §yˆÏÎ˚™

Ü˛ˆÏ°ˆÏçÓ˚ ~Ü˛çl ≤Ãy_´l#– ï˛yÓ˚ !¢«˛yÓ£Ï≈ !SÈ° 1998ÈüÈ2000 §y°– ~ à“ Ó˚*ÙyÓ˚ ç#ÓˆÏlÓ˚•z ~Ü˛!ê˛

ˆSÈyR âê˛ly–

ˆ§!òl !SÈ° M. Sc. Ê˛y•zly° ÓˆÏ£Ï≈Ó˚ ˆ¢£Ï ˛õÓ˚#«˛y– ˛õÓ˚#«˛yÓ˚ !òl=ˆÏ°yÎ˚ Ó˚*Ùy §yôyÓ˚îï˛ •yˆÏï˛

â^˝ê˛y ò%ˆÏÎ˚Ü˛ §ÙÎ˚ !lˆÏÎ˚ ˆÓˆÏÓ˚yÎ˚ñ ˆ§!òlG ï˛y•z Ü˛Ó˚ˆÏ°y– Óy!í˛¸ ˆÌˆÏÜ˛ ˆÓ!Ó˚ˆÏÎ˚ ~Ü˛!ê˛ !Ó˚:y ôˆÏÓ˚ Îál

ˆ§ Ó˚yÙ!Ó•yÓ˚# xƒy!Ë˛!lí˛z Óy§fiê˛ƒyˆÏu˛ ˆ˛õÔÑSÈ° ï˛ál ˆ§•z Ó˚yhflÏyÎ˚ ˆÜ˛yl ÎylÓy•l ˆòáˆÏï˛ ˆ˛õ° ly–

x“«˛î òÑy!í˛¸ˆÏÎ˚ ÌyÜ˛yÓ˚ ˛õÓ˚ ~Ü˛çl ˆ°yˆÏÜ˛Ó˚ Ù%ˆÏá ÷lˆÏï˛ ˆ˛õ° ˆÎ !Ü˛S%È«˛î xyˆÏà §yÙˆÏlÓ˚ Óy§

fiê˛ƒyˆÏu˛Ó˚ Ü˛yˆÏSÈ ~Ü˛ê˛y xƒyÜ˛!§ˆÏí˛rê˛ •ˆÏÎ˚ˆÏSÈ– ~Ü˛ê˛y ê˛yê˛y§%ˆÏÙy ly!Ü˛ ï˛#Ó  à!ï˛ˆÏï˛ ~ˆÏ§ ~Ü˛!ê˛ ò¢ÓyˆÏÓ˚y

ÓSÈˆÏÓ˚Ó˚ ˆSÈˆÏ°ˆÏÜ˛ ã˛y˛õy !òˆÏÎ˚ ˛õy!°ˆÏÎ˚ ˆàˆÏSÈ– ~álG ˛õÎ≈hs˝ í»˛y•zË˛yÓ˚ Óy ày!í˛¸!ê˛ˆÏÜ˛ ôÓ˚y ÎyÎ˚!l– ~!òˆÏÜ˛

•y§˛õyï˛yˆÏ° !lˆÏÎ˚ ÎyGÎ˚yÓ˚ ˛õˆÏÌ ˆSÈˆÏ°!ê˛ Ó˚ Ù,ï%˛ƒ •ˆÏÎ˚ˆÏSÈ– Ùyl%£Ïçl Ó˚yhflÏy xÓˆÏÓ˚yô Ü˛ˆÏÓ˚ !ÓˆÏ«˛yË˛

ˆòáyˆÏFSÈ– Ó˚*Ùy !Ü˛S%È«˛î òÑy!í˛¸ˆÏÎ˚ ~Ü˛ê%˛ !ã˛hs˝yË˛yÓly Ü˛ˆÏÓ˚ §yÙˆÏlÓ˚ !òˆÏÜ˛ ~ˆÏàyˆÏï˛ °yàˆÏ°y– Ü˛ˆÏÎ˚Ü˛ ˛õy

•Ñyê˛yÓ˚ ˛õÓ˚ ÓyÙ !òˆÏÜ˛Ó˚ ~Ü˛ê˛y §Ó˚& Ó˚yhflÏy ôˆÏÓ˚ S. N. Banerjee street ~ í˛zë˛ˆÏ°y– !Ü˛v ˆ§áyˆÏlG ˆÜ˛yl

ÎylÓy•l ï˛yÓ˚ ˆã˛yˆÏá ˛õÓ˚° ly– xy§ˆÏ° ~•z ˆÙyí˛¸ê˛y xÜ%˛fliˆÏ°Ó˚ neighbourhoodÈüÈ ~Ó˚ ÙˆÏôƒ•z !SÈ°–

~!òˆÏÜ˛ â!í˛¸Ó˚ Ü˛Ñyê˛y xyçˆÏÜ˛ ˆÎl ~Ü˛ê%˛ ˆÓ!¢•z ˆÓˆÏà ã˛°ˆÏSÈ– Îy•zˆÏ•yÜ˛ñ Ó˚*Ùy ~ÓyÓ˚ áy!lÜ˛«˛î ë˛y[˛y

ÙyÌyÎ˚ ˆË˛ˆÏÓ !lˆÏÎ˚ S. N. Banerjee street ~Ó˚ í˛z_Ó˚˛õ)Ó≈ !òˆÏÜ˛Ó˚ ~Ü˛!ê˛ Ó˚yhflÏy ôˆÏÓ˚ ˆ§yçy ˆçyÓ˚Ü˛òˆÏÙ

•Ñyê˛ˆÏï˛ °yàˆÏ°y– !Ü˛S%È«˛î ã˛°yÓ˚ ˛õÓ˚ ˆ§ xl%Ë˛Ó Ü˛Ó˚° ˆÎ ï˛yÓ˚ ÓyÙ ˛õyˆÏÎ˚Ó˚ ã˛Ø°!ê˛ ˆÎl ï˛yÓ˚ ˛õyˆÏÎ˚Ó˚

§ˆÏD ~Ü˛•z SequenceÈüÈ ~ ã˛°ˆÏSÈ ly– ~Ü˛ê%˛ V%Ñ˛ˆÏÜ˛ Ó˚*Ùy ˆòá° ï˛yÓ˚ ÓyÙ ˛õyˆÏÎ˚Ó˚ ã˛Ø°!ê˛Ó˚ !•ˆÏ°Ó˚ ~Ü˛!ê˛

ˆÜ˛yî ã˛Ø° ˆÌˆÏÜ˛ á%ˆÏ° ˆàˆÏSÈ– ~ ˆÎl ˆàÑyˆÏòÓ˚ í˛z˛õÓ˚ !Ó£ÏˆÏÊ˛Ñyí˛¸yú ~ÓyÓ˚ ˆ§ ã˛ØˆÏ°Ó˚ Ù!ç≈ Ùï˛ Ü˛‹T Ü˛ˆÏÓ˚

•Ñyê˛ˆÏï˛ °yàˆÏ°y– Ó˚*Ùy Ó%V˛ˆÏï˛ ˛õyÓ˚° ï˛yÓ˚ ¢Ó˚#Ó˚ ~ÓÇ Ùl ˆÎl ÓyÇ°y !§ˆÏlÙyÓ˚ !Óáƒyï˛ àyl ÚÚ~•z ˛õÌ

Î!ò ly ˆ¢£Ï •Î˚ÉÉÉÛÛ ÈüÈ~Ó˚ §¡õ)î≈ !ÓÓ˚&k˛ã˛yÓ˚î Ü˛Ó˚ˆÏSÈ– xÓˆÏ¢ˆÏ£Ï ~Ü˛!ê˛ ê˛ƒy!:Ó˚ ˆòáy ˛õyGÎ˚y ˆà°

í»˛y•zË˛yÓ˚ˆÏÜ˛ xl%ˆÏÓ˚yô Ü˛Ó˚ˆÏï˛ ˆ§ Ó˚y!çG •° !Ü˛v Ë˛yí˛¸y ã˛y•z° 100 ê˛yÜ˛y– Ó˚*Ùy ÙˆÏl ÙˆÏl !•§yÓ Ü˛ˆÏ£Ï

ˆòá° ˆ°yÜ˛!ê˛ ≤ÃyÎ˚ !m=î Ë˛yí˛¸y ã˛y•zˆÏSÈñ !Ü˛v í˛z˛õyÎ˚ !Ü˛⁄ ï˛y•z ˆ§ G•z ê˛ƒy!:ˆÏï˛•z í˛zˆÏë˛ ˛õÓ˚°–

í»˛y•zË˛yÓ˚!ê˛ ï˛yÓ˚ §yôƒÙï˛ ˆçyˆÏÓ˚ ày!í˛¸ ã˛y!°ˆÏÎ˚ Îál !ÓŸª!Óòƒy°ˆÏÎ˚ ˆ˛õÔÑSÈ° ï˛ál ˛õÓ˚#«˛yÓ˚ ÓÎ˚§ ˛õˆÏlÓ˚

!Ù!lê˛ x!ï˛e´yhs˝ •ˆÏÎ˚ ˆàˆÏSÈ– ày!í˛¸ ˆÌˆÏÜ˛ ˆlˆÏÙ ˆSÈyê˛ ˛õy§≈!ê˛ á%ˆÏ° Ó˚Ùy ˆòá° ˆ§áyˆÏl ~Ü˛ˆÏ¢y ê˛yÜ˛y

ˆl•z– Óƒyà G ˛õy§≈ ï˛ß¨ï˛ß¨ Ü˛ˆÏÓ˚ á%ÑˆÏçG §_Ó˚ ê˛yÜ˛yÓ˚ ˆÓ!¢ !Ü˛S%ÈˆÏï˛•z ˆ§ ˆçyàyí˛¸ Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏ°y ly–
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ÚÚò%ˆÏáÓ˚ ˛õÓ˚ ò%á ly xy§ˆÏ° ˆ§•z Óy ˆÜ˛Ùl ò%á xyÓ˚ §%ˆÏáÓ˚ ˛õÓ˚ §%á ly xy§ˆÏ° ˆ§•z Óy ˆÜ˛Ùl §%áÛÛ–

Ó˚*Ùy Ó%V˛ˆÏï˛ ˛õyÓ˚° uniformly continuous V˛yˆÏÙ°y ˆÎl xyç ~•z x“ §ÙˆÏÎ˚Ó˚ ÙˆÏôƒ uniformly
converge Ü˛Ó˚ˆÏSÈ– Îy•zˆÏ•yÜ˛ñ ˆ§ í»˛y•zË˛yÓ˚ˆÏÜ˛ §_Ó˚ ê˛yÜ˛y !òˆÏÎ˚ ï˛yˆÏÜ˛ ~Ü˛ê%˛ xˆÏ˛õ«˛y Ü˛Ó˚ˆÏï˛ xl%ˆÏÓ˚yô

Ü˛Ó˚°– DepartmentüÈ~ ì%˛ˆÏÜ˛•z í˛yl!òˆÏÜ˛ HODÈüÈ~Ó˚ ˆÜ˛!Ól– !Ë˛ï˛ˆÏÓ˚ ï˛ál ˆ•í˛ §Aâ!Ùey ˆòÓlyÌ

Ùƒyí˛yÙ ÓˆÏ§!SÈˆÏ°l– §Aâ!Ùey ˆòÓlyÌ xÌ≈yÍ S. D. Madam á%Ó Ó˚y¢Ë˛yÓ˚# Ù!•°y– ï˛ÑyÓ˚ à!îˆÏï˛Ó˚ K˛yl

Ó˚*ÙyÓ˚ Ü˛yˆÏSÈ unbounded !Ü˛v ï˛ÑyÓ˚ §yÓ˚y ç#ÓˆÏlÓ˚ §ÙhflÏ SÈyeSÈye#ˆÏòÓ˚ §ˆÏD à!îˆÏï˛Ó˚ Óy•zˆÏÓ˚ Ó°y

Ü˛ÌyÙy°y =!°Ó˚ setüÈ!ê˛ ˆÎl empty– ï˛ÑyÓ˚•z special paperÈüÈ~Ó˚ xyç ˛õÓ˚#«˛y Ó˚*ÙyÓ˚– Ùƒyí˛yˆÏÙÓ˚ Ü˛yˆÏSÈ

!àˆÏÎ˚ Ó˚*Ùy xyçˆÏÜ˛Ó˚ âê˛ly=!° á%Ó §ÇˆÏ«˛ˆÏ˛õ Óƒ_´ Ü˛ˆÏÓ˚ !ï˛!Ó˚¢ ê˛yÜ˛yÓ˚ çlƒ xyˆÏÓòl Ü˛Ó˚yÎ˚ Ùƒyí˛yÙ

≤Ãï%˛ƒ_ˆÏÓ˚ Úò%/!áï˛Û Ó°ˆÏ°ló §yˆÏÌ xyÓ˚G Ó°ˆÏ°l ˆÎ ˛õÓ˚#«˛y ≤ÃyÎ˚ Ü%˛!í˛¸ !Ù!lê˛ x!ï˛e´yhs˝ xyÓ˚ ò¢

!Ù!lê˛ ˆòÓ˚# •ˆÏ° ï˛yˆÏÜ˛ xyÓ˚ ˛õÓ˚#«˛yÎ˚ Ó§ˆÏï˛ !òˆÏï˛l ly– •yÎ˚ˆÏÓ˚ú à!îˆÏï˛Ó˚ xB˛ xyÓ˚ ç#ÓˆÏlÓ˚ xB˛

ˆÎ §Ó§ÙÎ˚ •yï˛ ôÓ˚yô!Ó˚ Ü˛ˆÏÓ˚ ã˛ˆÏ° ly ï˛y Ó˚*Ùy Ó%V˛ˆÏï˛ ˛õyÓ˚°– xÓˆÏ¢ˆÏ£Ï ÓƒÌ≈ ÙlÓ˚ˆÏÌ Ó˚*Ùy ˛õÓ˚#«˛y

•ˆÏ°Ó˚ !òˆÏÜ˛ ˛õy Óyí˛¸y°– ˛õÓ˚#«˛y •ˆÏ°Ó˚ òy!Î˚ˆÏc !SÈˆÏ°l M. S. Sir ÙyˆÏl Ùl#¢ §ÙyjyÓ˚ §ƒyÓ˚– M. S.
Sir á%Ó ˆÙçy!ç !Ü˛v §Ó˚° ≤ÃÜ,˛!ï˛Ó˚ Ùyl%£Ï !SÈˆÏ°l– !ï˛!l à!îˆÏï˛Ó˚ Basic Concept ˘ çyÎ˚ày=ˆÏ°yÓ˚

G˛õÓ˚ ˆÓ!¢ ˆçyÓ˚ !òˆÏï˛l Îy ˆÙôyÓ# Ó˚*ÙyˆÏÜ˛ á%Ó ~Ü˛ê˛y xyl® !òï˛ lyñ ~Ùl!Ü˛ Ü˛álG Ü˛álG ï˛yÓ˚

ÙˆÏl M. S. SirüÈ~Ó˚ K˛yˆÏlÓ˚ àË˛#Ó˚ï˛y !lˆÏÎ˚•z ≤ÃŸ¿ !ã˛•´ ˆòáy !òï˛– ˆ§•z M. S. SirüÈˆÜ˛ !ÓŸª!Óòƒy°ˆÏÎ˚

xy§yÓ˚ ˛õˆÏÌÓ˚ âê˛ly =!° §ÇˆÏ«˛ˆÏ˛õ Óî≈ly Ü˛ˆÏÓ˚ Ó˚Ùy !e¢ ê˛yÜ˛y ˆòGÎ˚yÓ˚ çlƒ xl%ˆÏÓ˚yô Ü˛Ó˚°– Sir
ï˛Í«˛îyÍ ï˛yˆÏÜ˛ !e¢ ê˛yÜ˛y !òˆÏÎ˚ Ó°ˆÏ°l ÚÚo&ï˛ í»˛y•zË˛yÓ˚ˆÏÜ˛ !òˆÏÎ˚ ~ˆÏ§yñ xyÓ˚ •ƒÑy ˆï˛yÙyˆÏÜ˛ !Ü˛v

˛õÓ˚#«˛yÓ˚ çlƒ ~˛õ§y•z°lÈüÈ˛õ!Ó˚Ùyî §ÙÎ˚G ˆÓ!¢ ˆòÓ lyÛÛ– Ó˚*Ùy ï˛yí˛¸yï˛y!í˛¸ Óy•zˆÏÓ˚ !àˆÏÎ˚ í»˛y•zË˛yÓ˚ˆÏÜ˛

ê˛yÜ˛yê˛y !òˆÏÎ˚ ôlƒÓyò çylyˆÏ°y ~ÓÇ í»˛y•zË˛yÓ˚!ê˛ ≤Ãy!Æ fl∫#Ü˛yÓ˚ Ü˛ˆÏÓ˚ Ó˚*ÙyÓ˚ ò,!‹T ¢!_´Ó˚ Óy•zˆÏÓ˚ ã˛ˆÏ° ˆà°–

˛õÓ˚#«˛y •ˆÏ°Ó˚ !òˆÏÜ˛ !Ê˛ˆÏÓ˚ xy§yÓ˚ §ÙÎ˚ Ó˚*ÙyÓ˚ à!îˆÏï˛Ó˚ Order PropertyüÈ ~Ó˚ Ü˛Ìy ÙˆÏl

˛õí˛¸°– Order Property •° ˆ§•z Property ˆÎ!ê˛ ÓˆÏ° ˆÎñ ˆÎ ˆÜ˛yl ò%!ê˛ ÓyhflÏÓ §Çáƒy •Î˚ §Ùyl •ˆÏÓ

ly •ˆÏ° ~Ü˛!ê˛ Óí˛¸ •ˆÏÓ ~ÓÇ x˛õÓ˚!ê˛ ˆSÈyê˛ •ˆÏÓ– ~ál Order Property xl%ÎyÎ˚# ~ˆÏ«˛ˆÏe Ü˛# Ó°y

ÎyÎ˚⁄ÉÉÉ ~ˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛ Óí˛¸ ~ÓÇ ˆÜ˛ÈüÈ•z Óy ˆSÈyê˛⁄ ÈüüüÈÈ xˆÏB˛ ˛õy![˛ï˛ƒ ÌyÜ˛y S. D. Madamñ ly !Ü˛

Ó˚*ÙyÓ˚ Ü˛yˆÏSÈ xy˛õyï˛ò,!‹TˆÏï˛ Ü˛Ù xB˛ çyly M. S. Sirñ ly !Ü˛ xB˛ ≤ÃyÎ˚ lyÈüÈ çyly ê˛ƒy!: í»˛y•zË˛yÓ˚⁄

Order Property !Ü˛ ˛õyÓ˚ˆÏÓ ~ ôÑyôyÓ˚ í˛z_Ó˚ !òˆÏï˛⁄ ly!Ü˛ ordering--~Ó˚ ~•z ˆày°Ü˛ôÑyôyˆÏï˛

!lˆÏç•z ˛õÌ •yÓ˚yˆÏÓ Order Property⁄
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75th Anniversary of the National Sample
Survey (NSS): A Milestone Celebration

Subhashish Ghosh
Year of admission : 2005

On 7th February 2025, the Ministry of Statistics and Programme
Implementation (MoSPI), Government of India, commemorated the 75th anniversary
of the National Sample Survey (NSS) at Vigyan Bhawan, New Delhi. The event
marked the beginning of a nationwide series of initiatives highlighting NSS’s critical
role in evidence-based policymaking, raising awareness about data-driven
governance, & engaging stakeholders from diverse sectors. The celebration featured
keynote addresses, expert discussions, the unveiling of Diamond Jubilee publications,
and special performances emphasizing NSS’s fieldwork contributions.

Commemoration of the 75th anniversary of the National Sample Survey
(NSS) at Vigyan Bhawan, New Delhi

The inaugural ceremony of the 75th anniversary of the National Sample
Surveys (NSS) was organised by the National Statistics Office (NSO) of Ministry
of Statistics and Programme Implementation (MoSPI) on 7th February 2025 at
Vigyan Bhawan, New Delhi. Shri Rao Inderjit Singh, Hon'ble Minister of State
(I/C) for Statistics & Programme Implementation was the Chief Guest, Shri
Amitabh Kant, India's G20 Sherpa, a special invitee, Dr. Saurabh Garg,
Secretary, MoSPI, Smt Geeta Singh Rathore, DG (NSS), Shri Kishore Kumar,
ADG (CQCD), senior officers of MoSPI and other Ministries, field officers of
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MoSPI across the country, academicians and researchers from reputed institutions,
State Directorate of Economics & Statistics (DES) officers, NSO & NSS Field
Officials, media and representatives from International Organisations like the World
Bank, ILO, FAO, IMF attended the event.

I had the privilege of attending the 75th anniversary celebrations of the National
Sample Surveys (NSS)—a milestone in India's statistical journey. Over the decades,
NSS has played a vital role in evidence-based policymaking and strengthening our
national data systems. On this special occasion, Shri Rao Inderjit Singh unveiled
two Diamond Jubilee publications on the evolution of Household and Enterprise
Surveys, reflecting India’s commitment to high-quality statistics.

Amitabh Kant, India’s G20 Sherpa, also emphasised on innovation in the
statistical field and said data is a powerful tool for growth, inclusivity, and
competitiveness. He said that innovation and adoption of new technologies will
make India more relevant globally. Shri Saurabh Garg highlighted initiatives like
generating monthly labour market indicators from PLFS and incorporating provision
for providing data at district level. The event showcased NSS’s indispensable role
in shaping India’s statistical framework and guiding its journey towards Viksit
Bharat 2047.

Key Highlights of the Event : -
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Inauguration and Welcome Address: -
 Smt. Geeta Singh Rathore, Director General (NSS), welcomed the attendees.
 It was followed by testimonials from eminent personalities, Dr. C.

Rangarajan, Former RBI Governor, Dr. Rajiv Laxman Karandikar, National
Statistical Commission (NSC) Chairman and Dr. S.P. Mukherji, Centenary
Professor, University of Calcutta. A documentary was presented,
highlighting the journey of NSS surveys over the past 75 years and its
evolution.

 Rao Inderjit Singh, MoS (I/C) for Statistics & PI, inaugurated the event.
 The Minister emphasized NSS’s role in shaping India’s policy landscape

across employment, consumption, health, and education. He highlighted
the government’s commitment to innovation, technology adoption, and
strengthening the statistical system.

Keynote Addresses and Remarks : -
Shri Amitabh Kant, India’s G20 Sherpa, emphasized
- NSS’s 75-year impact on India’s socio-economic policies.
- The importance of data-driven policymaking for national progress.
- The need for innovation and new technologies to keep India globally

competitive.
Dr. Saurabh Garg, Secretary, MoSPI
- He congratulated NSS for its reliable data contributions.
- He acknowledged the National Statistics Office (NSO) for improving data

accessibility and timely survey results.
Expert Panel Discussions – 1:
Topic: “Future Ready Indian Statistical System for Viksit Bharat @ 2047”
Moderated by: Dr. Dalip Singh, ADG, ESD, MoSPI
Panelists:
1. Prof. Chetan Ghate, Director, Institute of Economic Growth (IEG), New

Delhi
2. Dr. Shalabh, Professor, Department of Mathematics and Statistics, IIT

Kanpur
3. Ms. Aditi Chaubal, Associate Professor, IIT Bombay
4. Mr. Marcin Piatkowski, Program Leader, Prosperity, The World Bank
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Key Discussions
 Bridging data gaps.
 Role of AI and Machine Learning in surveys.
 Real-time data generation for policy impact.
 Strengthening public-private partnerships for data innovation.
Expert Panel Discussions - 2
Topic: “The Importance of Alternative Data Sources in Shaping Economic

Policies”
Moderated by: Shri Praveen Srivastava, Former Secretary & Chief Statistician

of India, MoSPI
Panelists:
1. Ms. Debjani Ghosh, Distinguished Fellow, NITI Aayog
2. Dr. Ashish Kumar, Former DG, MoSPI
3. Dr. Himanshu, Associate Professor, JNU
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4. Prof. Abhiroop Mukhopadhyay, ISI, Delhi
5. Dr. Rajesh Shukla, MD & CEO, PRICE

Key Discussions:

 Explored the growing role of alternative data in policymaking and how
it can be integrated into India’s national statistical system.

 Emphasized the importance of creating a centralized architecture to
integrate data from various stakeholders.

 It also highlighted the need to improve engagement with academic
institutions and researchers.

 For better data utilization, the focus was on enhancing the interoperability
of different data sources.

 Additionally, there was a suggestion to enrich the NSS (National Sample
Survey) data by calibrating it with alternative data sources.
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Summary Details

Why in the news? 75th Anniversary of the National Sample Survey
(NSS): A Milestone Celebration

Occasion 75th Anniversary of NSS

Date & Venue 7th February 2025, Vigyan Bhawan, New Delhi

Organized by Ministry of Statistics and Programme
Implementation (MoSPI)

Chief Guest Rao Inderjit Singh, Hon’ble MoS (Independent
Charge) for Statistics & Programme Implementation

Keynote Speaker Shri Amitabh Kant, India’s G20 Sherpa

Welcome Address Smt. Geeta Singh Rathore, Director General (NSS)

Panel Discussions 1. Future Ready Indian Statistical System for Viksit
Bharat @ 2047
2. Importance of Alternative Data in Policymaking

Key Topics – AI & Machine Learning in surveys
Discussed – Real-time data collection

– Public-private partnerships for data
– Integration of alternative data sources

Key Outcomes – Strengthening NSS for future policymaking
– Leveraging technology for data collection
– Building robust statistical frameworks
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Fixed point theorems
Saikat Mazumdar

Year of admission : 2005

We start with a simple example. Consider a continuous map F : [0, 1] [0,
1]. By the intermediate value theorem it follows that there always exists a point 

[0, 1] such that f(  ) =  . Such a point x satisfying  x F x  is called a fixed point
of F. So, a continuous map F : [0, 1][0, 1] always has a fixed point.

It turns out that the fixed points are incredibly useful, both as a concept and
as a tool, and provide a unified framework to study many diverse mathematical
problems. Often, a fixed point interpretation provides deeper insights and reveals
new connections. In this short note, I will mention two well-known examples of
fixed point theorems and how it is used to derive some landmark mathematical
results. The first example will be of topological nature, extending the starting
example to higher dimensions. The second example is of an analytical nature and
is a key step in the proof of the inverse function theorem and also obtain the
existence of solutions of differential equations, working in infinite dimensional
function spaces. I will deliberately skip the details, and the goal is to outline the
ideas involved. Also, I will be skipping the historical development of the results,
but I will provide references where the interested reader will find many useful
references along with further results and complete proofs.

Brower Fixed Theorem
Let  : = {(x, y) 2  : x2 + y2 < 1} denote the (open) unit ball in 2 , and

the unit circle  := {(x, y) 2  : x2 + y2 = 1} the boundary of . The Brower fixed
point theorem is equivalent to the mathematical fact that one cannot retract the
closed ball to its boundary circle without creating a rupture or hole. This simple-
sounding but notoriously difficult-to-prove statement is a reflection of the fact that
the ball and its boundary are topologically distinct.

Brower Fixed point theorem : Every continuous map F :   has a fixed
point in . That is, for any continuous map F :    there always exists a point
 such that  = F  .

*email : saikat.mazumdar@iitb.ac.in, webpage : https://www.math.iitb.ac.in/ saikat/
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This is equivalent to the no-retraction theorem.
Borsuk no-retraction theorem : There cannot exist a continuous map F :

  such that F(p) = p for all p .
To see the equivalence, first suppose that there exists a continuous map 

:   such that  (p) = p for all p. Such a map is called a retraction or
projection. Now let   :  be defined by  (p) = –p. So   is a continuous map
 without any fixed points. Then the continuous map   o   :  •  ,
cannot have a fixed point, which is a contradiction to the Brower Fixed point
theorem. On the other hand, suppose there exists a continuous map f :   
without any fixed points. Then z – f(z)   0 for all z   and this determines a
direction. Then for any z   the line starting at z in the direction of f(z) cuts the
boundary circle  at some point p. This defines a continuous retraction of the
ball to its boundary circle, a contradiction. It is highly instructive to draw some
pictures and try to fill in the details of the above sketch of the proof. For details,
see the references.

The above theorems are proved typically using Degree theory (which
generalizes the notion of the degree of a polynomial for continuous functions). A
very nice analytical proof can be found in [5]. I also list below some other landmark
results of a similar nature.

 Jordan Separation theorem: A simple closed curve (Jordan curve) in 2 .
divides the plane 2  into an interior and an exterior.

 Invariance of domain theorem: An injective continuous function maps
open sets to open sets.

 Hairy ball theorem: An even-dimensional sphere does not admit any
continuous field of non-zero tangent vectors.

The Brower Fixed point theorem and the no-retraction theorem admit obvious
generalisations to higher dimensional balls and its boundary spheres. In fact, the
Brower Fixed point theorem also holds for convex compact sets in any finite
dimensional vector space, and one can apply the Brower fixed point theorem to
show the existence of Nash equilibria in game theory.

Banach Fixed Theorem
Fixed point formalism can be used to invert a given map. For example, given

y in some space X, finding x such that g(x) = y is equivalent to finding a fixed point
of F(x) = g(x) – y + x. Note, if X =  and F :   is a continuous function,



��������������������������������

��������������������������������

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

(16)

then the fixed points of F are points x where the graph of F intersects the line y
= x. In practice and in applications to concrete problems, X is often an infinite
dimensional linear space consisting of an appropriately chosen class of functions.

To do analysis, it is desirable that the space X is a complete metric space, that
is, every Cauchy sequence in X has a limit in X. If X is a vector space, has a norm
and is complete with respect to the norm, then X is called a Banach space. Common
examples are Euclidean spaces n with the standard Euclidean norm, and the space
of continuous functions on the closed interval [0, 1], denoted by C[0, 1], with the
supremum norm.

Coming back to the question of finding a fixed point of a continuous map
F : X  X, start with any x0  X and iteratively define x1 = F(x0), x2 = F(x1) . . .,
xm + 1 = F(xm). So we have constructed a sequence (xm) in X, and the crucial question
is when does such a sequence (xm) converge to a point in X. Note that if xm* is a
fixed point then xm*

+   = xm*
 for all   1 and we stop. Now if lim

m mx x   exists,

then by continuity it follows that  x F x  , that is, x  is a fixed point of F. So,
we need to find a good condition that will ensure the convergence of any such
sequence (xm) in X.

Suppose for some constant 0 < C < 1 the map F : X  X satisfies :
||     || || ||X XF x F y C x y    for all x, y  X. Then F is called a contraction map.
Here ||.||X denotes the norm (distance) on the Banach space X. Heuristically, this
means that the distance between the images F(x) and F(y) of x and y respectively
under the mapping F is strictly smaller than the distance between x and y. Coming
back to our sequence (xm), it implies the successive points in the sequence are
getting nearer to one another and the sequence (xm) is in fact Cauchy. Then by the
completeness property of X it follows that mx x  in X. This is the content of the
following important result.

Banach Fixed point theorem : Let X be a Banach space and let F : X  X
be a contraction map, then F has a unique fixed point in X.

Let me now illustrate how the Banach Fixed point theorem can be used to
obtain existence results. Consider the ordinary differential equation:

 
  0

,
0

dx f xdt
x x

 




This is called an initial value problem. Here f is a given continuous function,
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and the value 0x   is also given. We want to find the unknown function x = x(t),

which is differentiable, satisfies     x t f x t  whenever it is defined and such that
x(0) = x0. Integrating both sides of the equation w.r.t. the t variable and using the
fundamental theorem of calculus gives that

      
0

0
t

x t x f x s ds  

Differentiating back this relation gives: x(t) solves the given differential
equation if and only if it satisfies the above integral equation. Note that the right-
hand side of the equation itself depends on the unknown function, a nonlinear
phenomenon, and we cannot simply integrate to find the solution x. So how can
we guarantee the existence of a unique solution satisfying the initial value problem
for a reasonably nice f ?

We observe that the solution curve x(t) is a fixed point of the mapping

   0
0

t

x f s ds  Defining      0
0

:
t

T t x f s ds    , it will follow from the

Banach fixed point theorem that the map T will have a unique fixed point and
hence a solution to the differential equation if T is a contraction. We have

                1 2 1 2 1 2
0 0

| | | |
t t

T t T t f s f s ds f s f s ds            .

Suppose f is a bounded Lipschitz function, that is, |f(x)|M x   for some
fixed M and |f(x) – f(y)| K|x – y| ,x y   for some fixed M. Then we can write

               1 2 1 2 1 2
0 0

| | | | | |
t t

T t T t f s f s ds K s s ds           

            sup sup
0 1 2 0 1 2| | | |

t

s t s t
o

K s s ds s s Kt          

Choosing 0   such that 1K  gives:

           sup sup
0 1 2 0 1 2

1
| | .t s tT t T t K s s   



       

This implies that T is a contraction on the space of continuous functions on
the closed interval [0,  ] with the supremum norm, denoted by  0,C  . By the
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(18)

Banach fixed point theorem T has a unique fixed point *  in space  0,C  . Then

  * *T t   (t) for all 0 t   , that is

    * 0 *
0

t

t x f s ds    .

Differentiating the above relation w.r.t. to t gives that  * t  is a unique

solution of the differential equation  dx f xdt  for 0 t    with x(0) = x0. So we

get the existence and uniqueness of solutions to the initial value problem using the
Banach fixed point theorem provided f is a Lipschitz function.

The proof of the standard inverse function theorem also crucially uses the
Banach fixed point theorem. I will conclude by mentioning some references.
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xˆÏ°Ô!Ü˛Ü˛ ≤’ƒylˆÏã˛ê˛

ï˛ß√Î˚ ò_

Ë˛!ï˛≈Ó˚ ÓSÈÓ˚ ≠ 2002

ÚÚÙy!§Ü˛ Ë˛yí˛¸y Ü˛ï˛ ˛õí˛¸ˆÏÓ ˆ§ê˛y ly çyly xÓ!ôñ xyÙyÓ˚ ˛õˆÏ«˛ !Ü˛S%È Ùl!fliÓ˚ Ü˛Ó˚y §Ω˛Ó lÎ˚

!lÜ%˛OÓyÓ%–ÛÛ §ÙÓ˚ Ó°°–

!lÜ%˛OÓyÓ% à°yÎ˚ Ùô% ˆì˛ˆÏ° Ó°ˆÏ°lñ ÚÚï˛y xy˛õ!l Îy Ë˛y° ˆÓyˆÏV˛l ï˛y•z ˆòˆÏÓl– x!@˝ÃÙ ÓyÓò

ˆÎ !Ü˛S%È !òˆÏï˛ •ˆÏÓ ly ˆ§ Ü˛Ìy ˆï˛y xyˆÏà•z ÓˆÏ°!SÈ–ÛÛ

§ÙÓ˚ ~Ü˛ê%˛ ˆË˛ˆÏÓ ˆòá°– Óy!í˛¸ê˛y ï˛yÓ˚ ˆÓ¢ ˛õSÈ®•z •ˆÏÎ˚ˆÏSÈ– ~Ü˛ï˛°y ˆSÈyê˛ Óy!í˛¸– ò%ˆÏê˛y Ü˛yÙÓ˚yñ

xy°yòy Ó˚yß¨yÓ˚ çyÎ˚ày xyÓ˚ Óy!í˛¸Ó˚ ˆ˛õSÈˆÏl ~Ü˛ê˛y ˛õyï˛Ü%˛ˆÏÎ˚y– Óy!í˛¸Ó˚ §òÓ˚ òÓ˚çyÓ˚ Óy•zˆÏÓ˚ ~Ü˛ê%˛Ü˛ˆÏÓ˚y

ÓÑyôyˆÏly ˆÓ˚yÎ˚yÜ˛– ï˛yÓ˚ ~Ü˛yÓ˚ ˛õˆÏ«˛ ~ ˆï˛y Ó˚yç≤Ãy§yò–

!lÜ%˛OÓyÓ% §ÙÓ˚ˆÏÜ˛ ã%˛˛õ Ü˛ˆÏÓ˚ ÌyÜ˛ˆÏï˛ ˆòˆÏá Ó°ˆÏ°lñ ÚÚ~•z Óy!í˛¸ xy§ˆÏ° xyÙyÓ˚ Ÿª÷Ó˚Ù¢y•zˆÏÎ˚Ó˚

§¡õ!_– xyÙyÓ˚ flf# GÑÓ˚ ~Ü˛Ùye Ü˛lƒy– xyÙyÓ˚ Óy!í˛¸ ~•z §#ï˛y˛õ%ˆÏÓ˚Ó˚ ò%ˆÏê˛y ˆfiê˛¢l ˛õˆÏÓ˚ Ù#Ó˚˛õ%Ó˚

çÇ¢ˆÏl– Ÿª÷Ó˚Ù¢y•z !Ó˛õb#Ü˛ Ùyl%£Ï !SÈˆÏ°lñ ~Ü˛y•z ÌyÜ˛ˆÏï˛l ~•z Óy!í˛¸ˆÏï˛– ÓSÈÓ˚ ˛õˆÏlÓ˚ xyˆÏà •ë˛yÍ

ÙyÓ˚y ÎylÉÉÉ ï˛yÓ˚ ˛õÓ˚ ˆÌˆÏÜ˛ Óy!í˛¸ áy!°•z ˛õˆÏí˛¸ xyˆÏSÈ–ÛÛ

§ÙÓ˚ ~Ü˛ê%˛ xyŸã˛Î≈ •°– ÚÚ~ï˛ Ë˛y° Óy!í˛¸ áy!° ˛õˆÏí˛¸ xyˆÏSÈ ˆÜ˛l⁄ xy˛õ!l ~Ó˚ xyˆÏà Ë˛yí˛¸y Óy

!Ó!e´Ó˚ ˆã˛‹Ty Ü˛ˆÏÓ˚l!l⁄ÛÛ

ÚÚxyˆÏK˛ñ ˆï˛Ùl Ë˛y° áˆÏjÓ˚ ˛õy•z!l– ï˛ySÈyí˛¸yÉÉÉ ˆ§Ë˛yˆÏÓ ˆã˛‹TyG Ü˛!Ó˚!l–ÛÛ ~Ü˛ê%˛ ˆÌˆÏÙ !lÜ%˛OÓyÓ%

xyÓyÓ˚ ÷Ó˚& Ü˛Ó˚ˆÏ°l– ÛÛÓy!í˛¸ •° ~Ü˛ê˛y ¢Ó˚#Ó˚– xyÓ˚ Óy!í˛¸ˆÏï˛ Ó§Óy§Ü˛yÓ˚# Ùyl%£Ïçl •° ˆ§•z ¢Ó˚#ˆÏÓ˚Ó˚

xydy– xydy SÈyí˛¸y ˆÎÙl ˆÜ˛yl ç#Ó ÓÑyã˛ˆÏï˛ ˛õyˆÏÓ˚ lyñ ˆï˛Ùl•z Ùyl%£Ï SÈyí˛¸y Óy!í˛¸G ˆÓ!¢!òl ÓÑyˆÏã˛ ly–

ï˛y•zÉÉÉ ï˛ySÈyí˛¸y ~áyl ˆÌˆÏÜ˛ xy˛õlyÓ˚ §#ï˛y˛õ%Ó˚ •y•zfl%Ò° Ùye ˛õÑyã˛ !Ù!lˆÏê˛Ó˚ •Ñyê˛y ˛õÌ– xyÓ˚ Ü˛# ã˛y•zú

Ü˛Ìyê˛y xÓ¢ƒ Ù® ÓˆÏ°l!l !lÜ%˛OÓyÓ%– ˆfiê˛¢ˆÏlÓ˚ Ü˛yˆÏSÈ ~ál ˆÎ ˆÙ§Óy!í˛¸ˆÏï˛ §ÙÓ˚ Ë˛yí˛¸y

ÌyˆÏÜ˛ñ ï˛yÓ˚ xyˆÏ¢˛õyˆÏ¢ ~Ó˚Ü˛Ù ~Ü˛ê˛y ~Ü˛ï˛°y Óy!í˛¸Ó˚ Ë˛yí˛¸y Ü˛Ù˛õˆÏ«˛ Ùy!§Ü˛ £Ïyê˛ÈüÈ˛õÑÎ˚£Ï!R ê˛yÜ˛y •ˆÏÓ–

xyÓ˚ ˆ§áyl ˆÌˆÏÜ˛ ≤Ã!ï˛!òl ˆ•ÑˆÏê˛ ~ï˛ê˛y ˛õÌ fl%ÒˆÏ° Îyï˛yÎ˚yï˛ Ü˛Ó˚yG §Ω˛Ó lÎ˚– ~ál ÙˆÏl •ˆÏFSÈ ~•z

xç ˛õyí˛¸yàÑyˆÏÎ˚ fl%ÒˆÏ°Ó˚ ã˛yÜ˛!Ó˚ê˛y ly !lˆÏ°•z Ë˛y° Ü˛Ó˚ï˛ §ÙÓ˚– ~áyˆÏl ~álG ˛õÎ≈hs˝ •zˆÏ°!Q…!§!ê˛

xyˆÏ§!l– ~Ùl!Ü˛ Ó˚yˆÏï˛Ó˚ˆÏÓ°y !¢Î˚yˆÏ°Ó˚ í˛yÜ˛ ˛õÎ≈hs˝ ˆ¢yly ÎyÎ˚ú ˆ§ Ü˛°Ü˛yï˛yÓ˚ ˆSÈˆÏ°– ï˛yÓ˚ Ü˛yˆÏSÈ ~

Óí˛¸ Ë˛#£Ïî x!Ë˛K˛ï˛y– !Ü˛v ~•z Ù®yÓ˚ ÓyçyˆÏÓ˚ fl%Ò° Ùyfiê˛yˆÏÓ˚Ó˚ ã˛yÜ˛!Ó˚ ˛õyGÎ˚y ˆï˛y xyÓ˚ Ü˛Ù Ü˛Ìy lÎ˚–

Ùy§ ˆàˆÏ° ã˛yÓ˚ˆÏ¢y xy!¢ ê˛yÜ˛y Ùy•zˆÏl– §ÙÓ˚ ÓÓ˚yÓÓ˚•z Ë˛y° SÈye !SÈ°– !Ü˛v ÓyÓy ÙyÓ˚y ÎyÓyÓ˚ ˛õÓ˚
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ˆÜ˛ylÙˆÏï˛ ˆê˛ˆÏlê%˛ˆÏl !ÓÉ~§!§ xÓ!ô ˛õí˛¸y÷ˆÏly ã˛y!°ˆÏÎ˚ˆÏSÈ– ï˛yÓ˚˛õÓ˚ ~Ü˛Ó˚Ü˛Ù Óyôƒ •ˆÏÎ˚•z §Ç§yˆÏÓ˚Ó˚

•y° ôÓ˚ˆÏï˛ñ ã˛yÜ˛!Ó˚Ó˚ §¶˛yˆÏl ˆÓˆÏÓ˚yˆÏï˛ •ˆÏÎ˚ˆÏSÈ–

§yï˛ÈüÈ˛õÑyã˛ ˆË˛ˆÏÓ §ÙÓ˚ Ê˛§ Ü˛ˆÏÓ˚ ÓˆÏ° Ó§°ñ ÚÚxy!Ù Ùy!§Ü˛ ˛õÑ!ã˛¢ ê˛yÜ˛yÓ˚ ˆÓ!¢ ~Ü˛ ˛õÎ˚§yG

!òˆÏï˛ ˛õyÓ˚Ó ly !lÜ%˛OÓyÓ%–ÛÛ ˆË˛ˆÏÓ!SÈ° !lÜ%˛OÓyÓ% òÓ˚yò!Ó˚ Ü˛Ó˚ˆÏÓlñ !Ü˛v !ï˛!l ~Ü˛Ü˛ÌyÎ˚ Ó˚y!ç •ˆÏÎ˚

ˆàˆÏ°l– §ÙˆÏÓ˚Ó˚ ÙˆÏl ~Ü˛ê%˛ §ˆÏ®• •° ÓˆÏê˛ñ !Ü˛v ï˛yˆÏï˛ !ÓˆÏ¢£Ï xyÙ° !ò° ly– Ùy•zˆÏlÓ˚ ê˛yÜ˛y ˆÌˆÏÜ˛

˛õÎ˚§y ÓÑy!ã˛ˆÏÎ˚ ï˛yˆÏÜ˛ Óy!í˛¸ˆÏï˛G !lÎ˚!Ùï˛ ê˛yÜ˛y ˛õyë˛yˆÏï˛ •ˆÏÓ– §%ï˛Ó˚yÇ xï˛ Ë˛yÓˆÏ° ï˛yÓ˚ ã˛°ˆÏÓ ly– !Ü˛v

!lÜ%˛OÓyÓ%Ó˚ ~Ùl í˛zòyÓ˚ï˛yÓ˚ ˆÜ˛yl Î%!_´§Dï˛ Ü˛yÓ˚î ˆ§ á%ÑˆÏç ˆ˛õ° ly–

xy§° Ü˛yÓ˚îê˛y ˆÓyV˛y ˆà° ˛õÓ˚!òl fl%ÒˆÏ° !àˆÏÎ˚–

ˆ•í˛Ùyfiê˛yÓ˚ ll#ÓyÓ% Ë˛#£Ïî Ë˛yˆÏ°yÙyl%£Ï– §ÙÓ˚ Ü˛°Ü˛yï˛y ˆÌˆÏÜ˛ Ë˛y° ˛õy¢ !òˆÏÎ˚ ~•z @˝ÃyˆÏÙÓ˚ fl%ÒˆÏ°

˛õí˛¸yˆÏï˛ ~ˆÏ§ˆÏSÈñ ï˛y•z ï˛yˆÏÜ˛ Ó˚#!ï˛Ùï˛ ˆfl¨• Ü˛ˆÏÓ˚l !ï˛!l– ˆ§ ˆÎ §hflÏyÎ˚ ~Ü˛ê˛y í˛z˛õÎ%_´ Óy!í˛¸ á%ÑçˆÏSÈñ

ï˛y !ï˛!l çylˆÏï˛l– ï˛y•z Óy!í˛¸Ó˚ §¶˛yl ˛õyGÎ˚yÓ˚ áÓÓ˚ê˛y ÷ˆÏlñ !ï˛!l !çˆÏK˛§ Ü˛Ó˚ˆÏ°lñ ÚÚï%˛!Ù !Ü˛

!Ù!_Ó˚ˆÏòÓ˚ Óy!í˛¸ê˛yÓ˚ Ü˛Ìy Ó°SÈ⁄ ÙyˆÏlñ fl%Ò° ˆÌˆÏÜ˛ ˆÎ Ó˚yhflÏyê˛y Ÿ¬¢yˆÏlÓ˚ !òˆÏÜ˛ ã˛ˆÏ° ˆàˆÏSÈ ˆ§•z Ó˚yhflÏyÓ˚

ˆ¢£Ï≤ÃyˆÏhs˝ ˆÎ ˛õ%Ó˚ˆÏly Óy!í˛¸ê˛y Ó˚ˆÏÎ˚ˆÏSÈñ ï%˛!Ù !Ü˛ ˆ§ê˛yÓ˚ Ü˛Ìy•z Ó°SÈ⁄ÛÛ

§ÙÓ˚ âyí˛¸ lyí˛¸°– ~Ü˛ê%˛ •zï˛hflÏï˛ Ü˛ˆÏÓ˚ ll#ÓyÓ% Ó°ˆÏ°lñ ÚÚxyÙyÓ˚ ÙˆÏï˛ñ G•z Óy!í˛¸ê˛y ˆï˛yÙyÓ˚ ly

ˆlGÎ˚y•z Ë˛y°– Gê˛yÓ˚ ~Ü˛ê%˛ ÓòlyÙ xyˆÏSÈ ÓˆÏ° ÷ˆÏl!SÈ– xyÓ˚ ˆ§•z Ü˛yÓ˚ˆÏî•z Óy!í˛¸ê˛y Ó‡!òl áy!° ˛õˆÏí˛¸

ÌyÜ˛y §ˆÏ_¥Gñ !Ó!e´ Óy Ë˛yí˛¸y •Î˚!l–ÛÛ

§ÙÓ˚ ~Ü˛ê%˛ xÓyÜ˛ •ˆÏÎ˚ Ó°°ñ ÚÚÓòlyÙ ÙyˆÏl⁄ xyÙyÓ˚ ˆï˛y Óy!í˛¸ê˛y ˆÓ¢ ˛õSÈ®•z •ˆÏÎ˚ˆÏSÈ– xy!Ù

ÓÓ˚yÓÓ˚•z ~Ü˛ê%˛ •yï˛ÈüÈ˛õy SÈ!í˛¸ˆÏÎ˚ ÌyÜ˛ˆÏï˛ xË˛ƒhflÏ– xyÙyˆÏòÓ˚ Ü˛°Ü˛yï˛yÓ˚ Óy!í˛¸ˆÏï˛ñ xyÙyÓ˚ ~Ü˛ê˛y !lçfl∫

âÓ˚ !SÈ°– §!ï˛ƒ Ó°ˆÏï˛ !Ü˛ñ ˆfiê˛¢lˆÏÓ˚yˆÏí˛Ó˚ G•z ˆÙ§Óy!í˛¸ˆÏï˛ xyÙyÓ˚ òÙ Ó¶˛ •ˆÏÎ˚ xyˆÏ§–ÛÛ

ll#ÓyÓ% xyÓ˚ !Ü˛S%È Ó°ˆÏ°l ly– ÷ô% Ó°ˆÏ°lñ ÚÚS%È!ê˛Ó˚ ˛õÓ˚ ˆÙˆÏ§ ˆÊ˛Ó˚yÓ˚ xyˆÏàñ xyÙyÓ˚ §yˆÏÌ

~Ü˛ÓyÓ˚ ˆòáy Ü˛ˆÏÓ˚ ˆÎG–ÛÛ

Úì˛ÇÈüÈì˛ÇÛ Ü˛ˆÏÓ˚ fl%ÒˆÏ°Ó˚ S%È!ê˛Ó˚ ârê˛y ˛õí˛¸°– ˆSÈˆÏ°ˆÏòÓ˚ ò° ˜•ÈüÈ˜• Ü˛ˆÏÓ˚ ˆÓ!Ó˚ˆÏÎ˚ ˛õí˛¸° ˆÎ ÎyÓ˚

Üœ˛y§âÓ˚ ˆÌˆÏÜ˛ !Ë˛í˛¸ê˛y ~Ü˛ê%˛ ˛õyï˛°y •ˆÏï˛ñ §ÙÓ˚ ˆ•í˛Ùyfiê˛yˆÏÓ˚Ó˚ âˆÏÓ˚ ì%˛Ü˛°ñ ÚÚxy§Ó §ƒyÓ˚⁄ÛÛ

ÚÚxy Ï̂Ó˚ §ÙÓ˚ñ ~ Ï̂§yÈüÈ~ Ï̂§y– ~ÑÓ˚ § Ï̂D ˆï˛yÙyÓ˚ xy°y˛õ • Ï̂Î˚̂ ÏSÈ !lŸã˛•z⁄ •z!l •z!ï˛•y Ï̂§Ó˚ x!ÙÎ˚ÓyÓ%–ÛÛ

~ÓyˆÏÓ˚ §ÙˆÏÓ˚Ó˚ ò,!‹T ˆà° ˆê˛!ÓˆÏ°Ó˚ ~˛õyˆÏ¢ Ó§y !mï˛#Î˚ Óƒ!_´Ó˚ !òˆÏÜ˛– ~ÑˆÏÜ˛ §ÙÓ˚ !Ó°«˛î

ˆã˛ˆÏl– fl%ÒˆÏ°Ó˚ ≤ÃÌÙ!òl §ÓyÓ˚ §yˆÏÌ•z ï˛yÓ˚ ˛õ!Ó˚ã˛Î˚ •ˆÏÎ˚!SÈ°– xyÓ˚ ~•z ˆòí˛¸ÙyˆÏ§ ˆÓ¢ Ü˛ˆÏÎ˚Ü˛çˆÏlÓ˚

§ˆÏD•z ï˛yÓ˚ â!l¤˛ï˛yG •ˆÏÎ˚ˆÏSÈ– ï˛ˆÏÓ •z!l ˆ§•z òˆÏ° ˛õˆÏí˛¸l ly– Ü˛yÓ˚îê˛y •Î˚ˆÏï˛y ÓÎ˚ˆÏ§Ó˚ !Ü˛S%Èê˛y

Ê˛yÓ˚yˆÏÜ˛Ó˚ çlƒ–
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§ÙÓ˚ ~Ü˛ê%˛ ˆ•ˆÏ§ñ x!ÙÎ˚ÓyÓ%Ó˚ ˛õyˆÏ¢Ó˚ ˆã˛Î˚yˆÏÓ˚ Ó§°– ll#ÓyÓ% ~ÓyÓ˚ à°y ˆV˛ˆÏí˛¸ !lˆÏÎ˚ Ó°ˆÏ°lñ

ÚÚˆ¢yl §ÙÓ˚ñ x!ÙÎ˚ÓyÓ% G•z !Ù!_Ó˚ˆÏòÓ˚ Óy!í˛¸Ó˚ Ü˛ySÈyÜ˛y!SÈ•z ÌyˆÏÜ˛l– Ó°ˆÏï˛ ˛õyˆÏÓ˚y í˛z!l G•z Óy!í˛¸Ó˚

!lÎ˚yˆÏÓ˚fiê˛ ˆlÓyÓ˚ÉÉÉ–ÛÛ ~•z xÓ!ô ÓˆÏ° ll#ÓyÓ% ~Ü˛ê%˛ ÌyÙˆÏ°lñ ˆÎl ~Ü˛ê%˛ •zï˛hflÏï˛ Ü˛Ó˚ˆÏSÈl– §ÙˆÏÓ˚Ó˚

Ü˛yˆÏSÈ Óƒy˛õyÓ˚ê˛y ~álG !ë˛Ü˛ ˛õ!Ó˚‹ÒyÓ˚ •Î˚!l– ï˛y•z ˆ§ ll#ÓyÓ%Ó˚ Ù%ˆÏáÓ˚ !òˆÏÜ˛ ˆã˛ˆÏÎ˚ Ó˚•z°–

ô%!ï˛Ó˚ á%ÑˆÏê˛ ã˛¢ÙyÓ˚ Ü˛Ñyã˛ Ù%SÈˆÏï˛ÈüÈÙ%SÈˆÏï˛ ll#ÓyÓ% Ó°ˆÏ°lñ ÚÚË%˛ï%˛ˆÏí˛¸ Óy!í˛¸ !•ˆÏ§ˆÏÓ G•z Óy!í˛¸ê˛yÓ˚

~Ü˛ê˛y ÓòlyÙ xyˆÏSÈ ~•z ï˛Õ‘yˆÏê˛– àË˛#Ó˚Ó˚yˆÏï˛ ÙyˆÏV˛ÈüÈÙyˆÏV˛ G•z Óy!í˛¸Ó˚ §yÙˆÏlÓ˚ âÓ˚!ê˛ˆÏï˛ ˆÙyÙÓy!ï˛Ó˚

xy Ï̂°y ˆòáy ÎyÎ˚– x Ï̂l Ï̂Ü˛ Ó˚yï˛!Ó Ï̂Ó˚̂ Ïï˛ lylyÓ˚Ü˛Ù ¢∑G ÷ Ï̂l Ï̂SÈ– xyç §Ü˛y Ï̂° ˆï˛yÙyÓ˚ Ù%̂ Ïá !Ù!_Ó˚̂ ÏòÓ˚

Óy!í˛¸ê˛yÓ˚ Ü˛Ìy ˆ¢ylyÓ˚ ˛õÓ˚ xy!Ù x!ÙÎ˚ÓyÓ%ˆÏÜ˛ ˆí˛ˆÏÜ˛ ˛õyë˛y•z– í˛z!l ~•z xMÈ˛ˆÏ°Ó˚ ˛õ%ˆÏÓ˚yˆÏly Ùyl%£Ï– ï˛y•z

G•z Óy!í˛¸ê˛yÓ˚ §¡∫ˆÏ¶˛ xyÙyÓ˚ ˆã˛ˆÏÎ˚ ˆÓ!¢ áÓÓ˚yáÓÓ˚ Ó˚yˆÏál– Óy!Ü˛ê˛y ï%˛!Ù GÑÓ˚ Ù%ˆÏá•z ˆ¢yly–ÛÛ

x!ÙÎ˚ÓyÓ% ~ÓyÓ˚ ~Ü˛ê%˛ lˆÏí˛¸ã˛ˆÏí˛¸ Ó§ˆÏ°l– ï˛yÓ˚˛õÓ˚ G•z Óy!í˛¸Ó˚ ˆÎ §Ç!«˛Æ •z!ï˛•y§ Óî≈ly

Ü˛Ó˚ˆÏ°lñ ï˛yÓ˚ §yÓ˚ÙÙ≈ xˆÏlÜ˛ê˛y ~•zÓ˚Ü˛Ù≠ !Ù!_Ó˚ÛÓ˚y ~•z xMÈ˛ˆÏ°Ó˚ ôl#ˆÏòÓ˚ ÙˆÏôƒ•z ˛õ!Ó˚à!îï˛ •ˆÏï˛l–

ï˛ÑyˆÏòÓ˚ !SÈ° Ü˛yˆÏë˛Ó˚ ÓƒÓ§y– G•z Óy!í˛¸ê˛y SÈyí˛¸yG ~ xMÈ˛ˆÏ° ï˛ÑyˆÏòÓ˚ xyÓ˚G ˆÓ¢ Ü˛ˆÏÎ˚Ü˛áyly Óy!í˛¸ !SÈ°–

!Ü˛v e´Ù¢ ÓƒÓ§yÎ˚ Ù®yÓ˚ òÓ˚&î xÓfliyÓ˚ o&ï˛ xÓl!ï˛ âˆÏê˛– ~ˆÏÜ˛ÈüÈ~ˆÏÜ˛ xlƒ §Ó Óy!í˛¸=!° !Ó!e´ •ˆÏÎ˚

!àˆÏÎ˚ñ G•z ~Ü˛!ê˛ˆÏï˛ ~ˆÏ§ ˆë˛ˆÏÜ˛– G•z Óy!í˛¸ˆÏï˛ ˆ¢£Ï !Î!l Óy§ Ü˛Ó˚ˆÏï˛l ÈüÈ xÌ≈yÍ l,ˆÏ˛õl !Ù!_Ó˚ ÈüÈ !ï˛!l

!Ó˛õb#Ü˛ !SÈˆÏ°l– ~Ü˛Ùye ˆÙˆÏÎ˚Ó˚ x“ ÓÎ˚ˆÏ§•z !ÓˆÏÎ˚ !òˆÏÎ˚ !ï˛!l ~Ü˛y•z G•z Óy!í˛¸ˆÏï˛ Ó§Óy§ Ü˛Ó˚ˆÏï˛l–

Ë˛oˆÏ°yˆÏÜ˛Ó˚ ly!Ü˛ lylyÓ˚Ü˛Ù í˛zqê˛ ˆáÎ˚y° !SÈ°– Ü˛yˆÏSÈ•z Ÿ¬¢yl ˆÌˆÏÜ˛ Ùí˛¸yÓ˚ ÙyÌyÓ˚ á%!°ñ •yí˛¸ˆÏàyí˛¸

~§Ó ~ˆÏl Óy!í˛¸ˆÏï˛ çˆÏí˛¸y Ü˛Ó˚ˆÏï˛l– ˆ°yˆÏÜ˛ ÓˆÏ° í˛z!l ly!Ü˛ ï˛sf§yôly Ü˛Ó˚ˆÏï˛l– ÓSÈÓ˚ ˛õˆÏlÓ˚ xyˆÏà

~Ü˛!òl G•z Óy!í ¸̨Ó˚ §yÙ Ï̂lÓ˚ âÓ˚!ê˛ Ï̂ï˛ GÑÓ˚ ˛õã˛yà°y Ù,ï˛ Ï̂ò• ˛õyGÎ˚y ÎyÎ˚– ~Ü˛y ÌyÜ˛ Ï̂ï˛lñ ï˛y•z Ü˛ Ï̂ÓÈüÈÜ˛ál

ÙyÓ˚y !àˆÏÎ˚ˆÏSÈl ˆÜ˛í˛z çylˆÏï˛ ˛õyˆÏÓ˚!l– Óy!í˛¸ ˆÌˆÏÜ˛ ˛õã˛y Ùí˛¸yÓ˚ !ÓÜ˛ê˛ à¶˛ ˆ˛õˆÏÎ˚ñ àÑyˆÏÎ˚Ó˚ ˆ°yˆÏÜ˛ ÌylyÎ˚

áÓÓ˚ ˆòÎ˚– Ìyly ˆÌˆÏÜ˛ òyˆÏÓ˚yàyÓyÓ% ~ˆÏ§ Ù,ï˛ˆÏò• í˛zk˛yÓ˚ Ü˛ˆÏÓ˚ !lˆÏÎ˚ Îyl– ï˛yÓ˚˛õÓ˚ ˆÌˆÏÜ˛•z Óy!í˛¸!ê˛

Ë%˛ï%˛ˆÏí˛¸ ÓˆÏ° ÓòlyÙ Ó˚ˆÏê˛ ÎyÎ˚–

x!ÙÎ˚ÓyÓ% ~Ü˛ê%˛ ˆÌˆÏÙ ~ÓyÓ˚ Ó°ˆÏ°lñ ÚÚË)˛ï˛ˆÏ≤ÃˆÏï˛Ó˚ Ü˛Ìy xy!Ù çy!l ly Ù¢y•z– ï˛ˆÏÓ àË˛#Ó˚

Ó˚yˆÏï˛ ˆÙyÙÓy!ï˛Ó˚ xyˆÏ°y xyÙyÓ˚ !lˆÏçÓ˚ ˆã˛yˆÏá ˆòáy– xyÓ˚G ~Ü˛ê˛y !ÓˆÏ¢£Ï Óƒy˛õyÓ˚ •°ñ G•z xyˆÏ°y

ˆòáy ÎyÎ˚ ÷ô%Ùye xÙyÓ§ƒyÓ˚ Ó˚yˆÏï˛•z– xlƒ ˆÜ˛yl!òl lÎ˚–ÛÛ

âˆÏÓ˚Ó˚ ˛õ!Ó˚ˆÏÓ¢ê˛y ˆÓ¢ ÌÙÌÙ Ü˛Ó˚ˆÏSÈ– §ÙÓ˚ ~ï˛«˛î Ùl !òˆÏÎ˚ ÷l!SÈ°– ~ÓyÓ˚ !çˆÏK˛§ Ü˛Ó˚°ñ

ÚÚxy˛õlyÓ˚ ˆÜ˛yl!òl ÙˆÏl •Î˚!lñ !lˆÏç Óƒy˛õyÓ˚ê˛y ˆáÑyçáÓÓ˚ Ü˛Ó˚yÓ˚⁄ÛÛ

ÚÚˆÜ˛Ôï)˛•° ~ˆÏÜ˛ÓyˆÏÓ˚•z ˆÎ •Î˚!lñ ï˛y lÎ˚– !Ü˛v §!ï˛ƒ Ó°ˆÏï˛ !Ü˛ñ xy!Ù !ë˛Ü˛ ï˛ï˛ê˛yG §y•§# l•z

ˆÎ ~Ü˛y ÙyV˛Ó˚yˆÏï˛ G•z Óy!í˛¸ˆÏï˛ !àˆÏÎ˚ ã˛í˛¸yG •Ó–ÛÛ

ll#ÓyÓ% ~ÓyÓ˚ Ó°ˆÏ°lñ ÚÚ§Ó•z ˆï˛y ÷lˆÏ°– ï˛y•z Ó!° !Ü˛ñ G•z Óy!í˛¸ Ë˛yí˛¸y ˆlGÎ˚yÓ˚ Ùï˛°Ó ï%˛!Ù
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(22)

Ùl ˆÌˆÏÜ˛ ˆV˛ˆÏí˛¸ ˆÊ˛°– ~Ü˛yhs˝•z Î!ò fl%ÒˆÏ°Ó˚ Ü˛yˆÏSÈ xyÓ˚ ˆÜ˛yl Ë˛y° Óy!í˛¸Ó˚ §¶˛yl ly ˛õyG ˆï˛y

ˆfiê˛¢ˆÏlÓ˚ Ü˛yˆÏSÈ•z ~Ü˛ê˛y !Ü˛S%È ç%!ê˛ˆÏÎ˚ lyG– ~Ü˛áyly §y•zˆÏÜ˛° !Ü˛ˆÏl lyGñ ï˛yˆÏï˛•z ò%ÛˆÏÓ°y fl%ÒˆÏ°

Îyï˛yÎ˚yï˛ Ü˛Ó˚ˆÏÓ–ÛÛ

ˆ§!òlÜ˛yÓ˚ Ùï˛ xyˆÏ°yã˛ly GáyˆÏl•z Ù%°ï%˛!Ó •°– !Ü˛v §ÙÓ˚ ÙˆÏlÈüÈÙˆÏl !ë˛Ü˛ Ü˛Ó˚°ñ ~•z§ÙhflÏ

=çˆÏÓ ˆ§ Ü˛yl ˆòˆÏÓ ly– ~ï˛ §hflÏyÎ˚ñ fl%ÒˆÏ°Ó˚ ~ï˛ Ü˛yˆÏSÈñ ~Ùl ã˛ÙÍÜ˛yÓ˚ ~Ü˛ê˛y Óy!í˛¸ ˛õyGÎ˚y §!ï˛ƒ

Ë˛yˆÏàƒÓ˚ Óƒy˛õyÓ˚– ï˛ySÈyí˛¸y ˆ§ !ÓK˛yˆÏlÓ˚ SÈyeñ G§Ó Ë)˛ï˛ÈüÈê%˛ˆÏï˛Ó˚ Ó%çÓ˚&!Ü˛ ï˛yÓ˚ ôyˆÏï˛ §Î˚Ûly–

˛õÓ˚!òl §Ü˛yˆÏ°•z ˆ§ !lÜ%˛OÓyÓ%ˆÏÜ˛ ˛õyÜ˛y Ü˛Ìy !òˆÏÎ˚ !ò°– §yÙˆÏlÓ˚ ÙyˆÏ§Ó˚ ~Ü˛ ï˛y!Ó˚á ˆÌˆÏÜ˛

ˆ§ GáyˆÏl ÌyÜ˛ˆÏÓ– §yÙylƒ !Ü˛S%È Ó˚yß¨yÓyß¨yÓ˚ §Ó˚OyˆÏÙÓ˚ ÓˆÏ®yÓhflÏ !lÜ%˛OÓyÓ%•z Ü˛ˆÏÓ˚ ˆòˆÏÓl– ˆ§•z ÓyÓò

ï˛ÑyˆÏÜ˛ !Ü˛S%È Ù)°ƒ ôˆÏÓ˚ !òˆÏ°•z •ˆÏÓ– x!@˝ÃÙ ÓyÓò ˆÎ ~Ü˛!ê˛ ˛õÎ˚§yG !òˆÏï˛ •ˆÏFSÈ ly ~•zê˛y•z ÙhflÏ ~Ü˛ê˛y

!l!Ÿã˛!hs˝–

x!ÙÎ˚ÓyÓ% G ll#ÓyÓ%G áÓÓ˚ê˛y ÎÌy §ÙˆÏÎ˚ ˆ˛õˆÏ°l– ll#ÓyÓ% Î!òG §ÙÓ˚ˆÏÜ˛ ˆÊ˛Ó˚ áy!lÜ˛ê˛y

Ó%!V˛ Ï̂Î˚ÈüÈ§%!V˛ Ï̂Î˚ !lÓ˚flf Ü˛Ó˚yÓ˚ ˆã˛‹Ty Ü˛Ó˚̂ Ï°lñ x!ÙÎ˚ÓyÓ% !Ü˛v ˆÓ¢ í z̨Í§y••z !ò Ï̂°l– !˛õë˛ ã˛y˛õ Ï̂í ¸̨ Ó° Ï̂°lñ

ÚÚ~•z ly•ˆÏ° Óy.y°#Ó˚ §y•§úÛÛ ~!àˆÏÎ˚ Îyl Ù¢y•zñ xy!Ù xy˛õlyÓ˚ §ˆÏD xy!SÈ–ÛÛ

~Ó˚˛õÓ˚ x!ÙÎ˚ÓyÓ%Ó˚ §ˆÏD §ÙˆÏÓ˚Ó˚ ~Ü˛ê˛y •*òƒï˛y àˆÏí˛¸ í˛zë˛°– §ÙÓ˚ˆÏÜ˛ ï˛ÑyÓ˚ ˆÓ¢ ˛õSÈ® •ˆÏÎ˚ˆÏSÈ–

§¡õÜ˛≈ê˛y e´ˆÏÙ xy˛õ!l ˆÌˆÏÜ˛ ï%˛!ÙÛˆÏï˛ ˆlˆÏÙ ~°– §ÙÓ˚G x!ÙÎ˚ÓyÓ%ˆÏÜ˛ ~ál ÚÚx!ÙÎ˚òyñ xy˛õ!lÛÛ ÓˆÏ°

§ˆÏ¡∫yôl Ü˛ˆÏÓ˚–

Îy•zˆÏ•yÜ˛ ˛õˆÏÓ˚Ó˚ ÙyˆÏ§Ó˚ ~Ü˛ ï˛y!Ó˚ˆÏá §ÙÓ˚ ˆÙ§Óy!í˛¸ ˆSÈˆÏí˛¸ !Ù!_Ó˚Óy!í˛¸ˆÏï˛ í˛zˆÏë˛ ~°– Óy•zˆÏÓ˚Ó˚

âˆÏÓ˚ ˆê˛!Ó°ÈüÈ ˆã˛Î˚yÓ˚ÈüÈxy°Ùy!Ó˚ xyÓ˚ ˆË˛ï˛ˆÏÓ˚ âˆÏÓ˚ ï˛_´yˆÏ˛õy£Ï xyÓ˚ ê%˛Ü˛ê˛yÜ˛ !Ü˛S%È xy§ÓyÓ˛õe xyˆÏà

ˆÌˆÏÜ˛•z !SÈ°– ï˛y•z §ÙÓ˚ˆÏÜ˛ !ÓˆÏ¢£Ï !Ü˛S%È•z !Ü˛lˆÏï˛ •° ly–

ˆòáˆÏï˛ÈüÈˆòáˆÏï˛ §Æy•áyˆÏlÜ˛ !lÓ˚&˛õoˆÏÓ•z ˆÜ˛ˆÏê˛ ˆà°– ~ál §ÙÓ˚ !lÎ˚!Ùï˛ x!ÙÎ˚ÓyÓ%Ó˚ §ˆÏD•z

~Ü˛§yˆÏÌ fl%ÒˆÏ° Îyï˛yÎ˚yï˛ Ü˛ˆÏÓ˚– !Ù!_Ó˚Óy!í˛¸ˆÏï˛ xy§y xÓ!ô §ÙˆÏÓ˚Ó˚ ~álG ˛õÎ≈hs˝ ˆÜ˛yl §Ù§ƒy •Î˚!l–

ï˛y•z ï˛yÓ˚ ÙˆÏl Ók˛Ù)° ôyÓ˚îy •° ˆÎ ~•z Óy!í˛¸ §¡∫ˆÏ¶˛ ˆ°yÜ˛Ù%ˆÏá Îy Ó˚ˆÏê˛ˆÏSÈñ ï˛y ˆflÀÊ˛ =çÓ– •Î˚ˆÏï˛y

Ü˛yˆÏSÈ•z Ÿ¬¢ylâyê˛ xyˆÏSÈ ÓˆÏ° !Ü˛ÇÓy !Ù!_Ó˚Ù¢y•zˆÏÎ˚Ó˚ x˛õâyˆÏï˛ Ù,ï%˛ƒ •ˆÏÎ˚!SÈ° ÓˆÏ°ñ ˆ°yˆÏÜ˛ ~§Ó

Ó˚!ê˛ˆÏÎ˚ˆÏSÈ–

ˆ§!òl !ÓˆÏÜ˛ˆÏ° fl%Ò° ˆÌˆÏÜ˛ ˆÊ˛Ó˚yÓ˚ ˛õˆÏÌñ x!ÙÎ˚ÓyÓ% §ÙÓ˚ˆÏÜ˛ Ó°ˆÏ°lñ ÚÚxyçˆÏÜ˛Ó˚ !òlê˛y ˆáÎ˚y°

xyˆÏSÈ Ë˛yÎ˚y⁄ xyçˆÏÜ˛ ˆÜ˛yl !ï˛!Ì⁄ÛÛ

§ÙÓ˚ ã˛ê˛ Ü˛ˆÏÓ˚ !Ü˛S%È ˆË˛ˆÏÓ ˆ˛õ° ly– x!ÙÎ˚ÓyÓ% !lˆÏç ˆÌˆÏÜ˛•z Ó°ˆÏ°lñ ÚÚxyç xÙyÓ§ƒy–

!Ù!_Ó˚Óy!í˛¸ˆÏï˛ ˆï˛yÙyÓ˚ ≤ÃÌÙ xÙyÓ§ƒy– ï˛y•z xyçˆÏÜ˛Ó˚ Ó˚yï˛ê˛y ~Ü˛ê%˛ §yÓôyˆÏl ˆÌˆÏÜ˛y– ˆÜ˛ylÓ˚Ü˛Ù

xfl∫!hflÏ xl%Ë˛Ó Ü˛Ó˚ˆÏ° ˆ§yçy xyÙyÓ˚ Óy!í˛¸ ã˛ˆÏ° ~ˆÏ§y–ÛÛ
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Ó˚yˆÏï˛Ó˚ áyGÎ˚yÈüÈòyGÎ˚y ˆ§ˆÏÓ˚ •ƒy!Ó˚ˆÏÜ˛ˆÏlÓ˚ xyˆÏ°yê˛y Ü˛!ÙˆÏÎ˚ !òˆÏÎ˚ §ÙÓ˚ ÷ˆÏÎ˚ ˛õí˛¸°– !Ü˛v xyç

§•ˆÏç â%Ù xy§ˆÏï˛ ã˛y•zˆÏ°y ly– x!ÙÎ˚ÓyÓ%Ó˚ Ü˛Ìyê˛y ÓyÓ˚ÓyÓ˚ ÙyÌyÓ˚ ÙˆÏôƒ â%Ó˚˛õyÜ˛ ˆáˆÏï˛ °yà°– ÚÚxyç

xÙyÓ§ƒy– xyçˆÏÜ˛Ó˚ Ó˚yï˛ê˛y ~Ü˛ê%˛ §yÓôyˆÏl ˆÌˆÏÜ˛y–ÛÛ

ÙˆÏlÓ˚ xfl∫!hflÏ Ü˛yê˛yˆÏlyÓ˚ çlƒñ §ÙÓ˚ !ÓSÈyly ˆSÈˆÏí˛¸ í˛zˆÏë˛ ˛õí˛¸°– xyˆÏ°yê˛y ˆÊ˛Ó˚ ~Ü˛ê%˛ í˛zˆÏflÒ !òˆÏÎ˚ñ

§òˆÏÓ˚Ó˚ òÓ˚çy á%ˆÏ°ñ Óy!í˛¸Ó˚ Óy•zˆÏÓ˚ ˆÓ!Ó˚ˆÏÎ˚ ~°– xyç xyÜ˛yˆÏ¢ ã˛Ñyò ˆl•z– ï˛y•z ã˛y!Ó˚!òÜ˛ !Ù¢Ü˛yˆÏ°y

x¶˛Ü˛yÓ˚– Óy!í˛¸Ó˚ §yÙˆÏlÓ˚ ˆÓ˚yÎ˚yˆÏÜ˛ !Ü˛S%È«˛î ÓˆÏ§ ˆÌˆÏÜ˛ñ §ÙÓ˚ âˆÏÓ˚ !Ê˛ˆÏÓ˚ ~°– ï˛yÓ˚˛õÓ˚ òÓ˚çyÎ˚ !á°

!òˆÏÎ˚ñ ÷ˆÏÎ˚ ˛õí˛¸° !ÓSÈylyÎ˚–

Ó˚yï˛ ï˛ál Ü˛Ûê˛y ÓyˆÏçñ ˆÜ˛ çyˆÏlú •ë˛yÍ ~Ü˛ê˛y ¢ˆÏ∑ §ÙˆÏÓ˚Ó˚ â%Ù ˆË˛ˆÏ. ˆà°– ÙˆÏlÓ˚ Ë%˛° ˆË˛ˆÏÓ

ˆ§ xyÓyÓ˚ ˆã˛yá Ó%ç°– !Ü˛v ˛õÓ˚«˛ˆÏî•z ¢∑ê˛y xyÓyÓ˚ •°– !ë˛Ü˛ ˆÎl òÓ˚çy Óy çyl°y ˆáy°yÓ˚ ÚÚÜ˛ƒÑyã˛ÛÛ

¢ˆÏ∑Ó˚ Ùï˛– xyGÎ˚yçê˛y ~ˆÏ§ˆÏSÈ Óy•zˆÏÓ˚Ó˚ âÓ˚ ˆÌˆÏÜ˛– §ÙÓ˚ !ÓSÈylyÎ˚ í˛zˆÏë˛ ÓˆÏ§ Ü˛ˆÏÎ˚Ü˛ Ù%•)ï˛≈ xˆÏ˛õ«˛y

Ü˛Ó˚°– xyÓyÓ˚ •° ¢∑ê˛yÉÉÉ ~ÓyˆÏÓ˚ xyÓ˚ ˆÜ˛yl Ë%˛° ˆl•z– !ë˛Ü˛ ˆÎl ˆÜ˛í˛z ˛õyˆÏ¢Ó˚ âˆÏÓ˚ ˆê˛!Ó°ê˛y ˆê˛ˆÏl

§Ó˚y°–

§ÙÓ˚ !l/¢ˆÏ∑ !ÓSÈyly ˆSÈˆÏí˛¸ í˛zˆÏë˛ ˛õí˛¸°– !lâ≈yï˛ ˆã˛yÓ˚– ˆã˛yÓ˚ ÎyˆÏï˛ §ê˛ˆÏÜ˛ ly ˛õí˛¸ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛y•z

Óy!ï˛ ly çμy!°ˆÏÎ˚ •yˆÏï˛ ê˛ã˛≈ !lˆÏÎ˚ ˆ§ ˆ¢yÓyÓ˚ âˆÏÓ˚Ó˚ òÓ˚çy á%ˆÏ° Óy•zˆÏÓ˚Ó˚ âˆÏÓ˚ í˛zÑ!Ü˛ !ò°– !Ü˛v ˆ§ Îy

ˆòá°ñ ï˛yˆÏï˛ Ó˚#!ï˛Ùï˛ Ë˛ƒyÓyã˛ƒyÜ˛y ˆáˆÏÎ˚ ˆà°– Óy•zˆÏÓ˚Ó˚ âˆÏÓ˚Ó˚ òÓ˚çyÈüÈçyl°y §Ó ˆÎÙl Ó¶˛ !SÈ°ñ

ˆï˛Ùl•z Ó˚ˆÏÎ˚ˆÏSÈ– ÷ô% ˆê˛!Ó°ê˛y ˆÜ˛í˛z âˆÏÓ˚Ó˚ ÙyV˛áyˆÏl Ê˛ÑyÜ˛y çyÎ˚àyÎ˚ ˆê˛ˆÏl ~ˆÏlˆÏSÈñ xyÓ˚ ï˛yÓ˚ !ë˛Ü˛

Ù!ôƒáyˆÏl çμ°ˆÏSÈ ~Ü˛ê˛y Óí˛¸ñ ˆÙyê˛y ˆÙyÙÓy!ï˛–

§ÙÓ˚ ˆÓ¢ xÓyÜ˛ •°– ˆã˛yÓ˚•z Î!ò •ˆÏÓñ ï˛ˆÏÓ !Ü˛ ˆ§ ~ï˛

¢∑ Ü˛ˆÏÓ˚ xyˆÏ°y çμy!°ˆÏÎ˚ ã%˛!Ó˚ Ü˛Ó˚ˆÏÓ⁄ Óƒy˛õyÓ˚ê˛y Ó˚#!ï˛Ùï˛

ˆày°ˆÏÙˆÏ°– áylyï˛Õ‘y!§ Ü˛ˆÏÓ˚G ˆï˛Ùl !Ü˛S%È §ˆÏ®•çlÜ˛ ˆ§ ˆ˛õ°

ly–

•y° ˆSÈˆÏí˛¸ !òˆÏÎ˚ Îál ˆ§ ÷ˆÏï˛ ÎyˆÏÓ ÓˆÏ° Ë˛yÓˆÏSÈñ !ë˛Ü˛

ï˛ál•z §òˆÏÓ˚Ó˚ òÓ˚çyÎ˚ Ù,ò% Ü˛í˛¸y lyí˛¸yÓ˚ ¢∑ •°– Óƒy˛õyÓ˚áyly

~ï˛ê˛y•z xyÜ˛!fløÜ˛ ˆÎ §ÙˆÏÓ˚Ó˚ §yÓ˚y ¢Ó˚#Ó˚ Ó˚#!ï˛Ùï˛ ˆÜÑ˛ˆÏ˛õ í˛zë˛°–

Ü˛ˆÏÎ˚Ü˛ Ù%•)ï˛≈ ï˛yÓ˚ à°y !òˆÏÎ˚ ˆÜ˛yl fl∫Ó˚ ˆÓˆÏÓ˚yˆÏ°y ly– ˆÊ˛Ó˚ Ü˛í˛¸y

lyí˛¸yÓ˚ ¢∑ •°–

ÚˆÜ˛⁄Û §ÙÓ˚ ˆÜ˛yl Ó˚Ü˛ˆÏÙ ≤ÃŸ¿ Ü˛Ó˚°– ÚÚˆÜ˛ GáyˆÏl⁄ÛÛ

ÚÚxyˆÏK˛ xy!ÙúÛÛ òÓ˚çyÓ˚ Óy•zˆÏÓ˚ ˆÌˆÏÜ˛ ~Ü˛ê˛y á§áˆÏ§ xˆÏã˛ly à°yÎ˚ í˛z_Ó˚ ~°–

ÚÚxy!Ù ˆÜ˛⁄ lyÙ Ü˛#⁄ÛÛ §ÙÓ˚ ~ÓyÓ˚ ~Ü˛ê%˛ à°yÓ˚ §%Ó˚ ã˛í˛¸y°– ≤ÃyÌ!ÙÜ˛ Ë˛Î˚ê˛y ï˛yÓ˚ ˆÜ˛ˆÏê˛ ˆàˆÏSÈ–
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(24)

ˆ§•z á§áˆÏ§ Ü˛t˛fl∫Ó˚ xyÓyÓ˚ Ó°°ñ ÚÚlyÙ Ó°ˆÏ° !Ü˛ xyÙyÎ˚ !ã˛lˆÏÓl⁄ xyÙyÓ˚ lyÙ ◊# l,ˆÏ˛õw

lyÓ˚yÎ˚î !Ùe– xy!Ù Ü˛yˆÏSÈ•z Ìy!Ü˛–ÛÛ

ÚÚï˛yñ ~ï˛ Ó˚yˆÏï˛ Ü˛# Ùï˛°ˆÏÓ⁄ÛÛ

ÚÚòÓ˚çyê˛y Î!ò ~Ü˛ÓyÓ˚ ˆáyˆÏ°lñ ï˛y•ˆÏ° ò%ˆÏê˛y Ü˛Ìy Ó°ˆÏ°•z §Ó ˛õ!Ó˚‹ÒyÓ˚ •ˆÏÎ˚ ÎyˆÏÓ–ÛÛ

§ÙÓ˚ ~Ü˛ê%˛ •zï˛hflÏï˛ Ü˛ˆÏÓ˚ ˆ¢£Ï˛õÎ≈hs˝ òÓ˚çyê˛y á%°°– Óy•zˆÏÓ˚Ó˚ ˆÓ˚yÎ˚yˆÏÜ˛Ó˚ §yÙˆÏl ~Ü˛ Ë˛oˆÏ°yÜ˛

òÑy!í˛¸ˆÏÎ˚ xyˆÏSÈl– ê˛ˆÏã˛≈Ó˚ §yÙylƒ xyˆÏ°yÎ˚ Ë˛oˆÏ°yˆÏÜ˛Ó˚ ÓÎ˚§ xy®yç Ü˛Ó˚y Ù%¢!Ü˛°ñ ï˛ˆÏÓ ã%˛ˆÏ° ˛õyÜ˛

ôˆÏÓ˚ˆÏSÈ– ˆã˛•yÓ˚yÓ˚ àí˛¸l ˆÓ˚yàyˆÏê˛– ˆã˛yˆÏá ˆÙyê˛y Ü˛ÑyˆÏã˛Ó˚ ã˛¢Ùy–

Ë˛oˆÏ°yÜ˛ Ü˛Ó˚ˆÏçyˆÏí˛¸ lÙflÒyÓ˚ Ü˛Ó˚ˆÏ°l– ÚÚˆË˛ï˛ˆÏÓ˚ xy§ˆÏï˛ ˛õy!Ó˚⁄ÛÛ

ï˛ÑyˆÏÜ˛ lÙflÒyÓ˚ çy!lˆÏÎ˚ ˆË˛ï˛ˆÏÓ˚ xy§ˆÏï˛ Ó°° §ÙÓ˚– Ë˛oˆÏ°yÜ˛ âˆÏÓ˚ ~ˆÏ§ ~Ü˛ê˛y ˆã˛Î˚yÓ˚ ˆê˛ˆÏl

!lˆÏÎ˚ Ó§ˆÏ°l– ÚÚxyˆÏK˛ xy˛õlyˆÏÜ˛ ~ï˛ Ó˚yˆÏï˛ !ÓÓ˚_´ Ü˛Ó˚yÓ˚ çlƒ xï˛ƒhs˝ ò%/!áï˛– !Ü˛v xy˛õlyÓ˚ Óy!í˛¸Ó˚

~•z Óy•zˆÏÓ˚Ó˚ âÓ˚ê˛y xyÙÓ˚y !Óàï˛ ˛õˆÏlÓ˚ ÓSÈÓ˚ ÎyÓÍ ≤Ã!ï˛ xÙyÓ§ƒyÓ˚ Ó˚yˆÏï˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ xy§!SÈ–

~ï˛!òl ˆï˛y Óy!í˛¸ê˛y áy!°•z ˛õˆÏí˛¸ !SÈ°ñ ï˛y•z xyÙyˆÏòÓ˚ ˆÜ˛yl x§%!Óôy •Î˚!l– ~ál xy˛õ!l xy§yÛˆÏï˛ÉÉÉ–ÛÛ

Ë˛oˆÏ°yÜ˛ ã%˛˛õ Ü˛Ó˚ˆÏ°l–

§ÙÓ˚ Ó°°ñ ÚÚxyÙÓ˚y Ó°ˆÏï˛ÉÉÉú xy˛õlyÓ˚ §ˆÏD xyÓ˚G ˆÜ˛í˛z xyˆÏSÈ ly!Ü˛⁄ÛÛ

ÚÚ≤ÃÌˆÏÙ xÓ¢ƒ xy!Ù ~Ü˛y•z ÷Ó˚& Ü˛ˆÏÓ˚!SÈ°yÙ– ï˛yÓ˚˛õÓ˚ e´ˆÏÙ ~ˆÏÜ˛ÈüÈ~ˆÏÜ˛ xyÓ˚G !ï˛lçl xyÙyÓ˚

òˆÏ° ˆÎyà !òˆÏÎ˚ˆÏSÈ–ÛÛ

ÚÚxy˛õlyÓ˚ òˆÏ° ˆÎyà !òˆÏÎ˚ˆÏSÈÉÉÉú ÙyˆÏl⁄ xy˛õlyˆÏòÓ˚ !Ü˛ ˆÜ˛yl í˛yÜ˛yï˛ò° xyˆÏSÈ ly!Ü˛⁄ÛÛ §ÙˆÏÓ˚Ó˚

ˆÓ¢ Ùçy °yà!SÈ°– ~•z !ã˛ÙˆÏí˛¸ ˆã˛•yÓ˚yÓ˚ xyôÓ%ˆÏí˛¸y ˆ°yÜ˛ê˛y ÓˆÏ° Ü˛#⁄

ÚÚxyˆÏK˛ ly– xyÙÓ˚y ≤Ã!ï˛ xÙyÓ§ƒyÓ˚ Ó˚yˆÏï˛ ~•z âˆÏÓ˚ ÓˆÏ§ ≤’ƒylˆÏã˛ê˛ Ü˛!Ó˚– ≤’ƒylˆÏã˛ê˛ Ü˛yˆÏÜ˛ ÓˆÏ°ñ

çyˆÏll ˆï˛y⁄ÛÛ

§ÙÓ˚ ≤’ƒylˆÏã˛ˆÏê˛Ó˚ xÌ≈ !Ó°«˛î çyˆÏl– ≤’ƒylˆÏã˛ê˛ •° ~Ü˛Ó˚Ü˛Ù ≤Ã!e´Î˚y ÎyÓ˚ §y•yˆÏÎƒ Ù,ï˛ !ÓˆÏò•#

xydyˆÏÜ˛ xy•¥yl Ü˛Ó˚y •Î˚– ~ÓÇ §Ω˛Ó •ˆÏ° ˆ§•z xydyÓ˚ §ˆÏD ˆÜ˛yl !Ù!í˛Î˚yÙ Óy ÙyôƒˆÏÙÓ˚ §y•yˆÏÎƒ

ˆÎyàfliy˛õl Ü˛ˆÏÓ˚ Ü˛ÌyÓyï˛≈y ã˛y°yˆÏly •Î˚– ~•z !Ó£ÏˆÏÎ˚ §ÙÓ˚ !Ü˛S%È Ó•z˛õeG ˛õˆÏí˛¸ˆÏSÈ ÓˆÏê˛ñ ï˛ˆÏÓ Óƒ!_´àï˛

ˆÜ˛yl x!Ë˛K˛ï˛y ï˛yÓ˚ ˆl•z– Ë˛oˆÏ°yˆÏÜ˛Ó˚ ≤ÃˆÏŸ¿Ó˚ í˛z_ˆÏÓ˚ Ù,ò% ÙyÌy ˆlˆÏí˛¸ §ÙÓ˚ !çˆÏK˛§ Ü˛Ó˚°ñ ÚÚï˛y

xy˛õlyÓ˚ Óy!Ü˛ §D#Ó˚y ˆÜ˛yÌyÎ˚⁄ÛÛ ÚÚï˛yÓ˚yG ~ˆÏ§ ˛õí˛¸ˆÏÓ ~á%!l– ï˛ˆÏÓ xy˛õ!l ˆÎÙl!ê˛ Ë˛yÓˆÏSÈlñ ˆï˛Ùl!ê˛

!ë˛Ü˛ lÎ˚– xyÙyˆÏòÓ˚ ≤’ƒylˆÏã˛ˆÏê˛Ó˚ ôÓ˚îê˛y ~Ü˛ê%˛ xy°yòy Ó˚Ü˛ˆÏÙÓ˚–ÛÛ

§ÙÓ˚ !ÓÓ˚!_´Ó˚ §%ˆÏÓ˚ Ó°°ñ ÚÚ≤’ƒylˆÏã˛ˆÏê˛Ó˚ xyÓyÓ˚ Ó˚Ü˛ÙˆÏÊ˛Ó˚ Ü˛# Ù¢y•zú ÙÓ˚y Ùyl%ˆÏ£ÏÓ˚ xydy í˛yÜ˛yÓ˚

lyÙ Ü˛ˆÏÓ˚ Îï˛§Ó Ó%çÓ˚&!Ü˛– ˆòá%l Ù¢y•zñ Ùyl%£Ï ~Ü˛ÓyÓ˚ ÙˆÏÓ˚ ˆàˆÏ° §Ó ˆ¢£Ï– ˆÜ˛y£Ïñ Ü˛°yñ xDñ ï˛sf



(25)
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!òˆÏÎ˚ ˜ï˛!Ó˚ xyÙyˆÏòÓ˚ ~•z ¢Ó˚#Ó˚ê˛y xyÓyÓ˚ ˛õMÈ˛Ë)˛ˆÏï˛ !ÙˆÏ¢ ÎyÎ˚– Ù,ï%˛ƒÓ˚ ˛õÓ˚ ÓˆÏ° xyÓ˚ !Ü˛S%È ˆl•z– xhs˝ï˛

!ÓK˛yl ï˛y•z ÓˆÏ°–ÛÛ

Ë˛oˆÏ°yÜ˛ Ü˛ˆÏÎ˚Ü˛ Ù%•)ï˛≈ ã%˛˛õ Ü˛ˆÏÓ˚ Ó˚•zˆÏ°l– ï˛yÓ˚˛õÓ˚ Ó°ˆÏ°lñ ÚÚxyÙyÓ˚G ÷Ó˚&ˆÏï˛ xy˛õlyÓ˚ Ùï˛•z

ôyÓ˚îy !SÈ°– !Ü˛v x!ï˛≤ÃyÜ,˛ï˛ !Ó£ÏÎ˚ §¡∫ˆÏ¶˛ ÙˆÏlÓ˚ àË˛#ˆÏÓ˚ ~Ü˛ê˛y ï˛#Ó  xyÜ˛£Ï≈î xl%Ë˛Ó Ü˛Ó˚ï˛yÙ– Ÿ¬¢yl

ˆÌˆÏÜ˛ Ùí˛¸yÓ˚ ÙyÌyÓ˚ á%!° Óy •yí˛¸ §Ç@˝Ã• Ü˛ˆÏÓ˚ ~ˆÏl ï˛sfÙˆÏï˛ Ù,ï˛ xydyˆÏòÓ˚ §yˆÏÌ ˆÎyàfliy˛õˆÏlÓ˚ ˆã˛‹Ty

Ü˛Ó˚ï˛yÙ– !˛õ¢yã˛ §yôlyÓ˚ ˛õˆÏÌ !Ü˛S%Èò)Ó˚ x@˝Ã§Ó˚G •ˆÏÎ˚!SÈ°yÙ– xydyÓ˚y xyÙyÓ˚ í˛yˆÏÜ˛ §yí˛¸y !òï˛ñ xyÙyÓ˚

§ˆÏD Ü˛Ìy Ó°ï˛– !Ü˛v xyÙyÓ˚ Ù,ï%˛ƒÓ˚ ˛õÓ˚ ˆ§•z ˛õÌ xy!Ù ï˛ƒyà Ü˛!Ó˚– ï˛yÓ˚ ˛õ!Ó˚ÓˆÏï˛≈ ÷Ó˚& Ü˛!Ó˚ ~•z

≤’ƒylˆÏã˛ê˛– ˆÜ˛l ~ê˛y xyÓ˚ ˛õÑyã˛ê˛y §yôyÓ˚î ≤’ylˆÏã˛ˆÏê˛Ó˚ ˆÌˆÏÜ˛ xy°yòyñ ˆ§ê˛y Ó%!V˛ˆÏÎ˚ Ó°ˆÏ°•zÉÉÉ

Ë˛oˆÏ°yÜ˛ˆÏÜ˛ ÙyV˛˛õˆÏÌ Ìy!ÙˆÏÎ˚ !òˆÏÎ˚ §ÙÓ˚ Ó°°ñ ÚÚ~•zÙye Ü˛# Ó°ˆÏ°l xy˛õ!l⁄ xy˛õlyÓ˚ Ù,ï%˛ƒÓ˚

˛õÓ˚⁄ Ü˛# xyˆÏÓy°ÈüÈï˛yˆÏÓy° ÓÜ˛ˆÏSÈl Ù¢y•z⁄ÛÛ

Ë˛oˆÏ°yˆÏÜ˛Ó˚ Ù%ˆÏá ˆÜ˛yl Ë˛yÓyhs˝Ó˚ ˆòáy ˆà° ly– í˛z!l §ÙˆÏÓ˚Ó˚ Ü˛ÌyÓ˚ ˆÜ˛yl í˛z_Ó˚ ly !òˆÏÎ˚ ÓˆÏ°

ã˛°ˆÏ°lñ ÚÚxyÙyÓ˚ ~•z ≤’ƒylˆÏã˛ˆÏê˛ xyÙÓ˚y Ù,ï˛ xydyÓ˚ ˛õ!Ó˚ÓˆÏï˛≈ ç#!Óï˛ Ùyl%ˆÏ£ÏÓ˚ xydyÓ˚ §yˆÏÌ ˆÎyà

fliy˛õl Ü˛!Ó˚– xÌ≈yÍ ˆÎ Ùyl%£Ï ~álG ˆÓÑˆÏã˛ xyˆÏSÈñ ˆï˛Ùl Ùyl%ˆÏ£ÏÓ˚ xydyˆÏÜ˛ xy•Óyl Ü˛!Ó˚–ÛÛ

§ÙÓ˚ ~ÓyˆÏÓ˚ ˆÓ¢ !ÓÓ˚_´ •°ñ ÚÚÙ¢y•z !Ü˛ ÙyV˛Ó˚yˆÏï˛ ÙflÒÓ˚y Ü˛Ó˚yÓ˚ çyÎ˚ày ˛õyl!l⁄ xy˛õ!l Ó°ˆÏï˛

ã˛yl ˆÎñ xy˛õ!l !lˆÏç ˛õMÈ˛c≤Ãy!ÆÓ˚ ˛õÓ˚ çƒyhs˝ Ùyl%ˆÏ£ÏÓ˚ xydyˆÏÜ˛ ≤’ƒylˆÏã˛ê˛ Ü˛ˆÏÓ˚ í˛yˆÏÜ˛l⁄ Ë˛yÓˆÏSÈl

xyÙyˆÏÜ˛ Ë˛Î˚ ˆò!áˆÏÎ˚ ~•z Óy!í˛¸ ˆÌˆÏÜ˛ í˛zˆÏFSÈò Ü˛Ó˚ˆÏÓl⁄ÛÛ

Ë˛oˆÏ°yˆÏÜ˛Ó˚ Ù%ááyly ~álG ¢yhs˝ñ Ë˛yÓˆÏ°¢•#l– §ÙˆÏÓ˚Ó˚ ˆÜ˛yl Ü˛ÌyˆÏï˛•z ˆÎl ï˛ÑyÓ˚ ÙˆÏôƒ ˆÜ˛yl

Ó˚yà Óy !ÓÓ˚!_´ ≤ÃÜ˛y¢ ˛õyˆÏFSÈ ly– à°yÓ˚ §%Ó˚ áy!lÜ˛ê˛y lÓ˚Ù Ü˛ˆÏÓ˚ Ë˛oˆÏ°yÜ˛ Ó°ˆÏ°lñ ÚÚxy˛õlyÓ˚ ˆÎ ~ˆÏï˛

x§%!Óôy •ˆÏÓ ˆ§ê˛y Ó%V˛ˆÏï˛ ˛õyÓ˚!SÈ– xyÙÓ˚y ˆË˛ˆÏÓ!SÈ°yÙñ ≤Ã!ï˛ ÙyˆÏ§ ˆï˛y ÷ô% ~Ü˛ê˛y Ó˚yˆÏï˛Ó˚ ÙyÙ°yñ

xÌ≈yÍ ~•z xÙyÓ§ƒyÓ˚ Ó˚yï˛ê%˛Ü%˛– ï˛yG ÷ô%Ùye Ó˚yï˛ ~Ü˛ê˛y ˆÌˆÏÜ˛ !ï˛lˆÏê˛ñ ~•z §yÙylƒ ò% ârê˛y §ÙÎ˚

xyÙyˆÏòÓ˚ Ü˛yç– xy˛õlyÓ˚ â%ˆÏÙÓ˚ Óƒyâyï˛ ly â!ê˛ˆÏÎ˚•z xyÙÓ˚y xyÙyˆÏòÓ˚ Ü˛yç ˆ§ˆÏÓ˚ ã˛ˆÏ° ÎyÓ– !Ü˛v ≤ÃÌÙ

Ó˚yˆÏï˛•z Óƒy˛õyÓ˚ê˛y ~Ùl òÑyí˛¸yˆÏÓ Ë˛y!Ó!l– xyÓ˚ ï˛ySÈyí˛¸y ~•z Óy!í˛¸ Îál xyÙyÓ˚•zñ ~•zê%˛Ü%˛ x!ôÜ˛yÓ˚ !lŸã˛•z

xyÙyÓ˚ xyˆÏSÈúú

§ÙÓ˚ ˆÊ˛Ñy§ Ü˛ˆÏÓ˚ ~Ü˛ê˛y ¢∑ Ü˛ˆÏÓ˚ Ó°°ñ ÚÚÓy!í˛¸ xy˛õlyÓ˚ ÙyˆÏl⁄ xy!Ù !lÜ%˛OÓyÓ%Ó˚ Ü˛yˆÏSÈ

Ü˛í˛¸Ü˛ˆÏí˛¸ làò ê˛yÜ˛yÎ˚ ~•z Óy!í˛¸ Ë˛yí˛¸y !lˆÏÎ˚!SÈ– Óy!í˛¸Ó˚ xy§° Ùy!°Ü˛ !Î!lñ ˆ§•z l,ˆÏ˛õl !Ù!_ˆÏÓ˚Ó˚

çyÙy•z •ˆÏ°l ~•z !lÜ%˛OÓyÓ%–ÛÛ

Ü˛Ìyê˛y ÓˆÏ°•z §ÙˆÏÓ˚Ó˚ ~Ü˛ê%˛ áê˛Ü˛y °yà°– ~•z Ë˛oˆÏ°yÜ˛G Ü˛# !Ùe ˆÎl lyÙ Ó°ˆÏ°l !lˆÏçÓ˚ú

Ë˛oˆÏ°yÜ˛ xyÓyÓ˚ Ü˛Ó˚ˆÏçyˆÏí˛¸ lÙflÒyÓ˚ çy!lˆÏÎ˚ Ó°ˆÏ°lñ ÚÚxyˆÏK˛ xy!Ù•z l,ˆÏ˛õl !Ù!_Ó˚– ˛õ%ˆÏÓ˚y

lyÙ ◊# l,ˆÏ˛õw lyÓ˚yÎ˚î !Ùe– !lÜ%˛O xyÙyÓ˚•z çyÙyï˛y–ÛÛ
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(26)

§ÙˆÏÓ˚Ó˚ àyÛê˛y ˆÜ˛Ùl !¢Ó˚!¢Ó˚ Ü˛ˆÏÓ˚ í˛zë˛°– ˆÙyÙÓy!ï˛Ó˚ xyˆÏ°yê˛y ò˛õò˛õ Ü˛ˆÏÓ˚ Ü˛Ñy˛õˆÏSÈ– §ÙÓ˚ Ü˛#

Ó°ˆÏÓñ ˆÜ˛yl Ü˛Ìy á%ÑˆÏç ˛õyˆÏFSÈ ly–

§ÙÓ˚ˆÏÜ˛ ã%˛˛õ Ü˛ˆÏÓ˚ ÌyÜ˛ˆÏï˛ ˆòˆÏá l,ˆÏ˛õlÓyÓ% Ó°ˆÏ°lñ ÚÚxy˛õ!l ˆÎ xï˛ƒhs˝ §y•§# Î%ÓÜ˛ ï˛y ˆòˆÏá

xy!Ù á%Ó á%!¢ •ˆÏÎ˚!SÈ–

ˆÜ˛yl ÙˆÏï˛ ˆì˛yÜ˛ !àˆÏ° §ÙÓ˚ Ó°°ñ Úxy!Ù !ë˛Ü˛ !ÓŸªy§ Ü˛Ó˚ˆÏï˛ ˛õyÓ˚!SÈ lyñ ˆÎ xy˛õ!lÉÉÉúÛ

ÚÚ!ÓŸªy§ Ü˛Ó˚y ˆÎ Ü˛!ë˛l xy!Ù Ó%!V˛– ï˛ˆÏÓ xy˛õlyˆÏÜ˛ Ó%!V˛ˆÏÎ˚ Ó°ˆÏ°ñ xy˛õlyÓ˚ !ÓŸªy§ •ˆÏÓ–ÛÛ

l,ˆÏ˛õlÓyÓ% ~Ü˛ê%˛ ˆÌˆÏÙ xyÓyÓ˚ ÷Ó˚& Ü˛Ó˚ˆÏ°lñ ÚÚxy˛õ!l Îál ~•zâˆÏÓ˚ ~ˆÏ§ ˆê˛!ÓˆÏ° ˆÙyÙÓy!ï˛ çμ°ˆÏï˛

ˆòáˆÏ°lñ ï˛ál ˆï˛y âˆÏÓ˚Ó˚ §Ó òÓ˚çyÈüÈçyl°y Ó¶˛ !SÈ°– §òˆÏÓ˚G !á° ˆòGÎ˚y !SÈ°– ˆ§•z !á° xy˛õ!l

!lˆÏç •yˆÏï˛ á%ˆÏ° xyÙyÎ˚ Óy!í˛¸ˆÏï˛ ì%˛!Ü˛ˆÏÎ˚ˆÏSÈl– ï˛y•ˆÏ° ˆê˛!Ó° §!Ó˚ˆÏÎ˚ñ ï˛yÓ˚ G˛õÓ˚ ˆÙyÙÓy!ï˛ çμy°y°

ˆÜ˛⁄ÛÛ §!ï˛ƒ Ó°ˆÏï˛ñ ~ ≤ÃˆÏŸ¿Ó˚ ˆÜ˛yl í˛z_Ó˚ §ÙˆÏÓ˚Ó˚ çyly ˆl•z–

ÚÚxy§ˆÏ° xy!Ù ˆï˛y ~ál ÷ô%•z SÈyÎ˚y– òÓ˚çyÈüÈçyl°yñ ˆòGÎ˚y° xyÙyˆÏòÓ˚ xyê˛Ü˛yˆÏï˛ ˛õyˆÏÓ˚ ly–

xy!Ù•z ˆê˛!Ó° §!Ó˚ˆÏÎ˚ñ ˆÙyÙÓy!ï˛ çμy!°ˆÏÎ˚ §Ó ÓˆÏ®yÓhflÏ Ü˛ˆÏÓ˚ Ó˚yá!SÈ°yÙ– ÎyˆÏï˛ xyÙyÓ˚ §D#Ó˚y •y!çÓ˚

•ˆÏ°ñ !l!Ó≈ˆÏâ¯ xyÙyˆÏòÓ˚ Ü˛yç ÷Ó˚& Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚– ~Ùl §ÙÎ˚ •ë˛yÍ xy˛õ!l ˆçˆÏà í˛zˆÏë˛ ~•z âˆÏÓ˚ ã˛ˆÏ°

~ˆÏ°l– ï˛y•z xyÙyˆÏÜ˛G •yGÎ˚yÎ˚ !Ù!°ˆÏÎ˚ ˆÎˆÏï˛ •°ñ ˛õyˆÏSÈ xy˛õ!l Ë˛Î˚ ˛õyl– !Ü˛v Îál ˆòá°yÙ

xy˛õ!l ï˛ï˛ê˛y Ë˛Î˚ ˛õyl!lñ ï˛ál Ë˛yÓ°yÙ ˆò!á ly ~Ü˛ÓyÓ˚ ˆã˛‹Ty Ü˛ˆÏÓ˚– xy˛õlyÓ˚ §yˆÏÌ xy°y˛õ ç!ÙˆÏÎ˚

Î!ò ≤Ã!ï˛ xÙyÓ§ƒyÓ˚ Ó˚yˆÏï˛ xyÙyˆÏòÓ˚ ~•z Ü˛yçê˛y ã˛y!°ˆÏÎ˚ ÎyGÎ˚yÓ˚ xl%Ù!ï˛ ˛õyGÎ˚y ÎyÎ˚ñ ï˛y•ˆÏ° Ù®

Ü˛#⁄ ï˛yˆÏï˛ xy˛õlyˆÏÜ˛G ~ Óy!í˛¸ SÈyí˛¸ˆÏï˛ •ˆÏÓ lyñ xyÓ˚ xyÙyˆÏòÓ˚ Ü˛yçê˛yG xyˆÏàÓ˚ Ùï˛•z !l!Ó≈ˆÏâ¯ ã˛°ˆÏï˛

˛õyÓ˚ˆÏÓ–ÛÛ

§ÙˆÏÓ˚Ó˚ ÙˆÏlÓ˚ xÓfliy ~ál Ü˛ÌyÎ˚ ÓˆÏ° ˆÓyV˛yˆÏly Ù%¢!Ü˛°– x!ÓŸªy§ñ ˆÜ˛Ôï)˛•° xyÓ˚ ˆÓ¢

áy!lÜ˛ê˛y Ë˛#!ï˛Ó˚ çày!áã%˛!í˛¸ Ë˛yÓ– ˆ§ ˆÜ˛yl ÙˆÏï˛ !çˆÏK˛§ Ü˛Ó˚°ñ ÚÚxy˛õlyÓ˚ Óy!Ü˛ !ï˛l §D# !Ü˛ ç#!Óï˛

ly Ù,ï˛⁄ÛÛ

l,ˆÏ˛õlÓyÓ% Ó°ˆÏ°lñ ÚÚï˛ÑyÓ˚yG xyÙyÓ˚ Ùï˛•z x¢Ó˚#Ó˚#ñ SÈyÎ˚yÙ)!ï˛≈– xyÙÓ˚y ~Ù!lˆÏï˛ §)-ˆÏòˆÏ•

ã˛°yˆÏÊ˛Ó˚y Ü˛Ó˚ˆÏ°Gñ ≤ÃˆÏÎ˚yçl Ùï˛ fli(° ˆò•Ó˚&˛õ ôyÓ˚î Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚– ~•z ˆÎÙl ~ál xy!Ù Ü˛ˆÏÓ˚

Ó˚ˆÏÎ˚!SÈ–ÛÛ

§ÙˆÏÓ˚Ó˚ ~álG ˆÎl !ÓŸªy§ •ˆÏFSÈ ly ˆÎ ˆ§ Îy ˆòáˆÏSÈñ Îy ÷lˆÏSÈñ ï˛y xyˆÏòÔ §!ï˛ƒú ly!Ü˛ ˆ§

â%ˆÏÙÓ˚ ÙˆÏôƒ fl∫≤¿ ˆòáˆÏSÈ⁄ ï˛yÓ˚ ÙˆÏl ~ÓyÓ˚ xyˆÏÓ˚Ü˛ê˛y ≤ÃŸ¿ í˛zÑ!Ü˛ !ò°– §Ω˛Óï˛ ˆ§ê˛y Ó%V˛ˆÏï˛ ˆ˛õˆÏÓ˚•z

l,ˆÏ˛õlÓyÓ% !lˆÏç ˆÌˆÏÜ˛•z Ó°ˆÏ°lñ ÚÚxy˛õ!l !lŸã˛•z Ë˛yÓˆÏSÈl xyÙÓ˚y çƒyhs˝ Ùyl%ˆÏ£ÏÓ˚ ≤’ƒylˆÏã˛ê˛ Ü˛!Ó˚

Ü˛#Ë˛yˆÏÓñ ï˛y•z ˆï˛y⁄ÛÛ

§ÙÓ˚ ~Ü˛ê˛y ÷Ü˛ˆÏly •y!§ •y§°–
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ÚÚÙ•y˛õ%Ó˚&ˆÏ£ÏÓ˚y §Ùy!ôfli xÓfliyÎ˚ñ ï˛ÑyˆÏòÓ˚ fli(° ¢Ó˚#Ó˚ ï˛ƒyà Ü˛ˆÏÓ˚ §)- ¢Ó˚#ˆÏÓ˚ Ùyl§ºÙî Ü˛Ó˚ˆÏï˛

˛õyˆÏÓ˚lñ ˆ¢yˆÏll !l⁄ÛÛ

~Ü˛Ìy §ÙÓ˚ Ó•zÛˆÏÎ˚ ˛õˆÏí˛¸ˆÏSÈ ÓˆÏê˛–

ÚÚxydy ã˛y•zˆÏ°•zñ ï˛yÓ˚ fli(° ¢Ó˚#Ó˚ ˆSÈˆÏí˛¸ ˆÓ!Ó˚ˆÏÎ˚ xy§ˆÏï˛ ˛õyˆÏÓ˚– ≤ÃˆÏï˛ƒÜ˛ Ùyl%ˆÏ£ÏÓ˚ ÙˆÏôƒ•z ˆ§•z

xyŸã˛Î≈ «˛Ùï˛y °%!Ü˛ˆÏÎ˚ xyˆÏSÈ– !Ü˛v ï˛yÓ˚ §!ë˛Ü˛ ≤Ã!e´Î˚y §yôyÓ˚î Ùyl%£Ï çyˆÏl ly– Ù•y˛õ%Ó˚&£Ï G §yôÜ˛Ó˚y

Ü˛!ë˛l §yôlyÓ˚ ÙyôƒˆÏÙ fli(° ¢Ó˚#Ó˚ xyÓ˚ xydyÓ˚ ÙˆÏôƒÜ˛yÓ˚ ˆ§•z Ó¶˛lˆÏÜ˛ !SÈß¨ Ü˛Ó˚yÓ˚ !Óòƒy!ê˛ xyÎ˚c

Ü˛ˆÏÓ˚l–ÛÛ

ÚÚ≤ÃyÜ,˛!ï˛Ü˛ !lÎ˚ˆÏÙ•zñ xydy G ¢Ó˚#ˆÏÓ˚Ó˚ ÙˆÏôƒ ~•z §)- Ó¶˛l!ê˛ §ÓˆÏã˛ˆÏÎ˚ !¢!Ì° •ˆÏÎ˚ ˛õˆÏí˛¸ àË˛#Ó˚

Ó˚yˆÏï˛ñ ˆÎ §ÙÎ˚ Ùyl%£Ï !l!Óí˛¸ â%ˆÏÙ xyFSÈß¨ •ˆÏÎ˚ ÌyˆÏÜ˛– xÌ≈yÍ Ó˚y!e ~Ü˛ê˛y ˆÌˆÏÜ˛ !ï˛lˆÏê˛Ó˚ ÙˆÏôƒ– xyÙÓ˚y

!ë˛Ü˛ ˆ§•z §ÙÎ˚!ê˛ˆÏï˛•z ˆÜ˛yl â%Ùhs˝ Ùyl%ˆÏ£ÏÓ˚ ¢Ó˚#Ó˚ ˆÌˆÏÜ˛ ≤’ƒylˆÏã˛ˆÏê˛Ó˚ ÙyôƒˆÏÙ ï˛ÑyÓ˚ xydy!ê˛ˆÏÜ˛ ˆê˛ˆÏl ˆÓÓ˚

Ü˛ˆÏÓ˚ xy!l xyÙyˆÏòÓ˚ Ü˛yˆÏSÈ– ï˛yÓ˚˛õÓ˚ xyÓyÓ˚ ÎÌy§ÙˆÏÎ˚ !Ê˛!Ó˚ˆÏÎ˚ !ò•z ï˛ÑyÓ˚ ¢Ó˚#ˆÏÓ˚– §Ü˛yˆÏ° â%Ù ˆÌˆÏÜ˛

í˛zˆÏë˛ ï˛ÑyÓ˚ Î!ò !Ü˛S%È ÙˆÏlG ˛õˆÏí˛¸ñ !ï˛!l Ë˛yˆÏÓl Ó˚yˆÏe â%ˆÏÙÓ˚ ˆâyˆÏÓ˚ •Î˚ˆÏï˛y fl∫≤¿ ˆòˆÏáˆÏSÈl–ÛÛ

§ÙÓ˚ ~ÓyÓ˚ !lˆÏçÓ˚ ¢Ó˚#ˆÏÓ˚Ó˚ ÙˆÏôƒ ~Ü˛ê˛y Ù,ò% Ü˛Ñy˛õ%!l xl%Ë˛Ó Ü˛Ó˚°– ï˛ÑyÓ˚ ÙˆÏlÓ˚ ˆË˛ï˛Ó˚ e´Ù¢

x!ÓŸªyˆÏ§Ó˚ Ë˛yÓê˛y ˆ°y˛õ ˆ˛õˆÏÎ˚ñ ï˛yÓ˚ ˛õ!Ó˚ÓˆÏï˛≈ ~Ü˛ê˛y ≤ÃÓ° Ë˛ˆÏÎ˚Ó˚ Ë˛yÓ §MÈ˛yÓ˚ •ˆÏFSÈ– ÙˆÏl •ˆÏFSÈ ˆ§

~á%!l xK˛yl •ˆÏÎ˚ ÎyˆÏÓ–

!Ü˛v ï˛yÓ˚ ˛õy¢y˛õy!¢ xˆÏlÜ˛=ˆÏ°y ≤ÃŸ¿ ï˛yÓ˚ ÙyÌyÓ˚ ÙˆÏôƒ !Ë˛í˛¸ Ü˛ˆÏÓ˚ xy§ˆÏSÈñ ˆÎ=ˆÏ°y ˆ§ !ë˛Ü˛

=!SÈˆÏÎ˚ í˛zë˛ˆÏï˛ ˛õyÓ˚ˆÏSÈ ly–

l,ˆÏ˛õlÓyÓ% ~ÓyÓ˚ ˆã˛Î˚yÓ˚ ˆSÈˆÏí˛¸ í˛zˆÏë˛ òÑy!í˛¸ˆÏÎ˚ Ó°ˆÏ°lñ ÚÚ~Ü˛ê˛y ÓyçˆÏï˛ ã˛°°– GÑˆÏòÓ˚ xy§yÓ˚

§ÙÎ˚ •ˆÏÎ˚ ˆà°–ÛÛ ã˛!Ü˛ˆÏï˛ §ÙÓ˚ âˆÏÓ˚Ó˚ ã˛yÓ˚˛õyˆÏ¢ ~Ü˛ÓyÓ˚ ˆã˛yá Ó%!°ˆÏÎ˚ !l°– ˆÜ˛yÌyG ˆÜ˛í˛z ˆl•z–

ÚÚ~ÓyÓ˚ xy˛õlyÓ˚ ˆ¢£Ï ≤ÃŸ¿!ê˛Ó˚ çÓyÓ ˆòÓ–ÛÛ Ü˛Ìy= Ï̂°y !ã˛!Ó Ï̂Î˚ !ã˛!Ó Ï̂Î˚ í z̨Fã˛yÓ˚î Ü˛Ó˚̂ Ï°l l,̂ Į̈ õlÓyÓ%–

ˆÜ˛yl ≤ÃˆÏŸ¿Ó˚ Ü˛Ìy Ó°ˆÏSÈl !ï˛!l⁄ §ÙÓ˚ ˆï˛y ≤ÃŸ¿ Ü˛Ó˚y xˆÏlÜ˛«˛l Ó¶˛ Ü˛ˆÏÓ˚ !òˆÏÎ˚ˆÏSÈ– ï˛yÓ˚ à°y ÷!Ü˛ˆÏÎ˚

Ü˛yë˛ •ˆÏÎ˚ ˆàˆÏSÈñ Ü˛Ìy Ó°yÓ˚ Ùï˛ ¢!_´ xyÓ˚ ï˛yÓ˚ ˆl•z–

ˆ§•z Ë˛yÓˆÏ°¢•#l á§áˆÏ§ à°yÎ˚ l,ˆÏ˛õlÓyÓ% Ó°ˆÏ°lñ ÚÚxy˛õ!l !lŸã˛•z Ë˛yÓˆÏSÈlñ â%Ùhs˝ Ùyl%ˆÏ£ÏÓ˚

¢Ó˚#Ó˚ ˆÌˆÏÜ˛ ˆÓ!Ó˚ˆÏÎ˚ xy§y xydy Î!ò xyÓ˚ ï˛yÓ˚ ¢Ó˚#ˆÏÓ˚ !Ê˛ˆÏÓ˚ ˆÎˆÏï˛ ly ˛õyˆÏÓ˚ñ ï˛y•ˆÏ° Ü˛# •ˆÏÓ⁄ ï˛y•z

ˆï˛y⁄ÛÛ

Ü˛# xyŸã˛Î≈ú §ÙÓ˚ !ë˛Ü˛ ~•z Ü˛Ìyê˛y•z Ë˛yÓ!SÈ°– !Ü˛v í˛z_Ó˚ ˛õyGÎ˚yÓ˚ xyˆÏà•zñ Ó¶˛âˆÏÓ˚Ó˚ ÙˆÏôƒ

~Ü˛V˛°Ü˛ ë˛yu˛y Óyï˛y§ ˆáˆÏ° ˆà°– ò˛õò˛õ Ü˛ˆÏÓ˚ ˆÜÑ˛ˆÏ˛õ í˛zë˛° ˆÙyÙÓy!ï˛Ó˚ !¢áyê˛y–

ÚÚG•z ˆï˛yñ GÑÓ˚y ~ˆÏ§ ˆàˆÏSÈl–ÛÛ §ÙÓ˚ ˆòá°ñ !ï˛l!òˆÏÜ˛Ó˚ ˆòGÎ˚y° Ê%Ñ˛ˆÏí˛¸ !ï˛l!ê˛ Ü˛yˆÏ°y SÈyÎ˚yÙ)!ï˛≈
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(28)

âˆÏÓ˚Ó˚ ÙˆÏôƒ ≤ÃˆÏÓ¢ Ü˛Ó˚°– §ÙˆÏÓ˚Ó˚ !¢Ó˚òÑyí˛¸y ˆÓˆÏÎ˚ ~Ü˛ê˛y !•ˆÏÙ° ˆflÀyï˛ ÓˆÏÎ˚ ˆà° !˛õë˛ ˆÌˆÏÜ˛ âyí˛¸ •ˆÏÎ˚

ÙyÌyÓ˚ !òˆÏÜ˛– ÙyÌyê˛y !V˛Ù!V˛Ù Ü˛ˆÏÓ˚ í˛zë˛° ï˛yÓ˚– ˆã˛Î˚yÓ˚ ˆÌˆÏÜ˛ ˆ§ à!í˛¸ˆÏÎ˚ ˛õí˛¸° ˆÙˆÏV˛ˆÏï˛– ˛õ%ˆÏÓ˚y˛õ%!Ó˚

K˛yl •yÓ˚yÓyÓ˚ xyˆÏàñ §ÙÓ˚ xyÓV˛yË˛yˆÏÓ ˆòáˆÏï˛ ˆ˛õ°ñ ï˛yÓ˚ Ù%ˆÏáÓ˚ G˛õÓ˚ V%Ñ˛ˆÏÜ˛ ˛õˆÏí˛¸ˆÏSÈ ã˛yÓ˚!ê˛ SÈyÎ˚yÙ)!ï˛≈–

l,ˆÏ˛õlÓyÓ%Ó˚ ˆ§•z á§áˆÏ§ !lÓ˚&_y˛õ à°y ˆ¢yly ˆà°ñ ÚÚxydy !ÓˆÏl ¢Ó˚#Ó˚ ˆï˛y ~Ü˛ê˛y Ù,ï˛ˆÏò•ñ ï˛y•zly⁄ÛÛ

ï˛yÓ˚˛õÓ˚ §Ó x¶˛Ü˛yÓ˚ÉÉÉÉ

˛õÓ˚!òl §Ü˛yˆÏ° §òÓ˚ òÓ˚çyÎ˚ Ü˛í˛¸y lyí˛¸yÓ˚ ¢ˆÏ∑ §ÙˆÏÓ˚Ó˚ â%Ù Ë˛y.°– ˆ§ ôí˛¸Ùí˛¸ Ü˛ˆÏÓ˚ í˛zˆÏë˛

Ó§°– çyl°yÓ˚ Ü˛Ñyã˛ !òˆÏÎ˚ Óy•zˆÏÓ˚Ó˚ ˆÓ˚yj%Ó˚ ~ˆÏ§ âˆÏÓ˚Ó˚ ˆÙˆÏV˛ˆÏï˛ ˛õˆÏí˛¸ˆÏSÈ– ˆÓyô•Î˚ ˆÓ¢ ˆÓ°y •ˆÏÎ˚

ˆàˆÏSÈ– òÓ˚çyÎ˚ ~ÓyÓ˚ ˆÜ˛í˛z ò%Ùò%Ù Ü˛ˆÏÓ˚ ôyE˛y !ò°– §ˆÏD x!ÙÎ˚ÓyÓ%Ó˚ í˛zÍÜ˛Z˛yÎ˚ Ë˛Ó˚y Ü˛t˛fl∫Ó˚ ˆ¢yly ˆà°ñ

ÚÚ§ÙÓ˚ú Ü˛# •° Ë˛yÎ˚yñ òÓ˚çyê˛y ˆáy°úÛÛ

§ÙÓ˚ ~ÓyÓ˚ !lˆÏçÓ˚ !òˆÏÜ˛ ï˛yÜ˛y°– ˆê˛!ÓˆÏ°Ó˚ ˛õyˆÏ¢ ˆÙˆÏV˛ˆÏï˛ ˆ§ ˛õy SÈ!í˛¸ˆÏÎ˚ ÓˆÏ§ xyˆÏSÈ–

~Ü˛•yˆÏï˛ ~álG ¢_´ Ü˛ˆÏÓ˚ ôÓ˚y Ó˚ˆÏÎ˚ˆÏSÈ ê˛ã˛≈ê˛y– Ü˛y°ˆÏÜ˛Ó˚ âê˛ly=ˆÏ°y ï˛yÓ˚ xyˆÏhflÏÈüÈxyˆÏhflÏ ÙˆÏl ˛õí˛¸°

§Óê%˛Ü%˛– ˆ§ àyˆÏÎ˚Ó˚ ô%ˆÏ°y ˆV˛ˆÏí˛¸ ˆÙˆÏV˛ ˆÌˆÏÜ˛ í˛zˆÏë˛ ˛õí˛¸°– ~!àˆÏÎ˚ !àˆÏÎ˚ §òˆÏÓ˚Ó˚ òÓ˚çy á%ˆÏ° ˆòá°ñ

Óy•zˆÏÓ˚Ó˚ ˆÓ˚yÎ˚yˆÏÜ˛ x!ÙÎ˚ÓyÓ% !ã˛!hs˝ï˛ Ù%ˆÏá ÓˆÏ§ xyˆÏSÈl– ï˛ÑyˆÏÜ˛ òÓ˚çy á%ˆÏ° ˆÓ!Ó˚ˆÏÎ˚ xy§ˆÏï˛ ˆòˆÏáñ •ÑyÈüÈ•Ñy

Ü˛ˆÏÓ˚ í˛zë˛ˆÏ°lñ ÚÚÜ˛# •ˆÏÎ˚!SÈ° Ë˛yÎ˚y⁄ ≤ÃyÎ˚ !Ù!lê˛ ˛õˆÏlÓ˚ ôˆÏÓ˚ òÓ˚çy ôyE˛y!FSÈÈñ xÌã˛ ˆï˛yÙyÓ˚ ˆÜ˛yl

§yí˛¸y¢∑ ˆl•zú xy!Ù ˆï˛y ˆÓ¢ âyÓˆÏí˛¸ !àˆÏÎ˚!SÈ°yÙú ï˛y•z ~áyˆÏl ÓˆÏ§ÈüÈ ÓˆÏ§ Ë˛yÓ!SÈ°yÙñ àÑyˆÏÎ˚Ó˚ xyÓ˚

˛õÑyã˛çlˆÏÜ˛ ˆí˛ˆÏÜ˛ ÌylyÎ˚ ~Ü˛ê˛y áÓÓ˚ ˆòÓ !Ü˛ly–ÛÛ

§ÙÓ˚ xyí˛¸ˆÏÙyí˛¸y ˆË˛ˆÏ. x!ÙÎ˚ÓyÓ%Ó˚ ˛õyˆÏ¢ ÓˆÏ§ !çˆÏK˛§ Ü˛Ó˚°ñ ÚÚÜ˛ê˛y ÓyˆÏç⁄ÛÛ

~Ùl xÓyhs˝Ó˚ ≤ÃˆÏŸ¿ x!ÙÎ˚ÓyÓ% ~Ü˛ê%˛ •Ü˛ã˛!Ü˛ˆÏÎ˚ ˆàˆÏ°l– ÚÚï˛yñ ≤ÃyÎ˚ §yˆÏí˛¸ xyê˛Ûê˛y •ˆÏÓ–ÛÛ

ï˛yÓ˚˛õÓ˚ xyÓyÓ˚ Ó°ˆÏ°lñ ÚÚï%˛!Ù ˆÓ˚yç ˆË˛yˆÏÓ˚ í˛zˆÏë˛ í˛zl%ˆÏl xÑyã˛ òyGñ xyÙyÓ˚ Óy!í˛¸ ˆÌˆÏÜ˛ ˆôÑyÎ˚yÓ˚ Ü%˛u%˛°#

ˆòáy ÎyÎ˚– xyç ~ï˛ ˆÓ°y xÓ!ô ï˛y ly ˆòáˆÏï˛ ˆ˛õˆÏÎ˚ ~Ü˛ê%˛ ò%!Ÿã˛hs˝yÎ˚ ˛õˆÏí˛¸ ˆà!SÈ°yÙ– ï˛y•z áÓÓ˚

!lˆÏï˛ S%ÈˆÏê˛ ~°yÙ– Ü˛y° Ó˚yˆÏï˛ !Ü˛S%È ˆòáˆÏ°ÈüÈ ˆê˛áˆÏ° ly!Ü˛⁄ÛÛ

§ÙÓ˚ ~Ü˛ê˛y ò#â≈ !l/Ÿªy§ SÈyí˛¸°– ï˛yÓ˚˛õÓ˚ àï˛Ó˚yˆÏï˛Ó˚ §ÙhflÏ âê˛lyÓ˚ !ÓÓÓ˚î !ò°–

x!ÙÎ˚ÓyÓ% ÷lˆÏï˛ÈüÈ÷lˆÏï˛ ~Ü˛ÈüÈ~Ü˛ÓyÓ˚ !¢í˛zˆÏÓ˚ í˛zë˛!SÈˆÏ°l– xyÓ˚ ÙyˆÏV˛ÈüÈÙyˆÏV˛ ÚÚx!ÓŸªy§ƒúÛÛñ

ÚÚÓ° Ü˛# Ë˛yÎ˚yúÛÛ ÚÚÜ˛# Ë˛Î˚ylÜ˛úÛÛ ~Ó˚Ü˛Ù ê%˛Ü˛ˆÏÓ˚y Ùhs˝Óƒ S%ÈÑˆÏí˛¸ !ò!FSÈˆÏ°l– ~ÓyÓ˚ Ó°ˆÏ°lñ ÚÚ~ ˆï˛yÙyÓ˚

â%ˆÏÙÓ˚ ˆâyˆÏÓ˚ fl∫≤¿ lÎ˚ ˆï˛y Ë˛yÎ˚y⁄ xyFSÈy Ó°ˆÏï˛yñ l,ˆÏ˛õl !Ù!_Ó˚ˆÏÜ˛ ˆÜ˛Ùl ˆòáˆÏï˛⁄ÛÛ

§ÙÓ˚ Ó%V˛ˆÏï˛ ˛õyÓ˚°ñ x!ÙÎ˚ÓyÓ%Ó˚ à°yÎ˚ ~álG x!ÓŸªyˆÏ§Ó˚ §%Ó˚ Ó˚ˆÏÎ˚ˆÏSÈ– ˆ§ l,ˆÏ˛õlÓyÓ%Ó˚ ˆã˛•yÓ˚yÓ˚

ˆÙyê˛yÙ%!ê˛ ~Ü˛ê˛y Óî≈ly !ò°– Ü˛y° ˆÎÙl ˆòˆÏáˆÏSÈ– ÷ˆÏl x!ÙÎ˚ÓyÓ% ô#ˆÏÓ˚ÈüÈô#ˆÏÓ˚ ÙyÌy lyí˛¸ˆÏ°l– xÌ≈yÍ

§ÙˆÏÓ˚Ó˚ Óî≈lyñ x!ÙÎ˚ÓyÓ%Ó˚ ˆã˛ly ˆã˛•yÓ˚yÓ˚ §yˆÏÌ ‡Ó‡ !ÙˆÏ° ÎyˆÏFSÈ– xÌã˛ l,ˆÏ˛õl !Ù!_ˆÏÓ˚Ó˚ ˆã˛•yÓ˚yÓ˚ §ˆÏD

§ÙˆÏÓ˚Ó˚ ˆÜ˛yl ˛õ)Ó≈˛õ!Ó˚!ã˛!ï˛ ˆl•z– xÌ≈yÍ Ü˛y° Ó˚yˆÏï˛ !Î!l ~ˆÏ§!SÈˆÏ°lñ !ï˛!l l,ˆÏ˛õw lyÓ˚yÎ˚î !ÙeÛ•z

ÓˆÏê˛– ï˛yˆÏï˛ xyÓ˚ ˆÜ˛yl §ˆÏ®• ˆl•z–
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x!ÙÎ˚ÓyÓ% Ó°ˆÏ°lñ ÚÚ~§Ó ÷ˆÏlñ !òˆÏlÓ˚ ˆÓ°yˆÏï˛G xyÙyÓ˚ àyˆÏÎ˚ ˆÜ˛Ùl Ü˛Ñyê˛y !òˆÏFSÈ ˆòá– ï%˛!Ù

ÓˆÏ° ~álG ˆÓÑˆÏã˛ xySÈ– ˆï˛yÙyÓ˚ çyÎ˚àyÎ˚ xy!Ù ÌyÜ˛ˆÏ°ñ Ü˛y° Ó˚yˆÏï˛•z •yê˛≈ˆÏÊ˛° Ü˛ˆÏÓ˚ ÙyÓ˚y ˆÎï˛yÙ–ÛÛ

ò%çˆÏl !Ü˛S%È«˛l ã%˛˛õã˛y˛õ ˛õy¢y˛õy!¢ ÓˆÏ§ Ó˚•zˆÏ°l– ï˛yÓ˚˛õÓ˚ x!ÙÎ˚ÓyÓ% Ó°ˆÏ°lñ ÚÚlyGñ ~ÓyÓ˚ í˛zˆÏë˛

˛õí˛¸– fl%ÒˆÏ°Ó˚ §ÙÎ˚ •ˆÏÎ˚ ~°– xyçˆÏÜ˛ xyÓ˚ ˆï˛yÙyÎ˚ Ó˚yß¨yÓ˚ ˆçyàyí˛¸ Ü˛Ó˚ˆÏï˛ •ˆÏÓ lyñ ~Ù!lˆÏï˛•z xˆÏlÜ˛

ˆÓ°y •ˆÏÎ˚ ˆàˆÏSÈ– ï%˛!Ù ÓÓ˚Ç fl¨yl ˆ§ˆÏÓ˚ xyÙyÓ˚ Óy!í˛¸ ã˛ˆÏ° ~§– GáyˆÏl !Ü˛S%È Ù%ˆÏá !òˆÏÎ˚ ˆlˆÏÓ– ï˛yÓ˚˛õÓ˚

~Ü˛§ˆÏD fl%ÒˆÏ°Ó˚ ˛õˆÏÌ Ó˚Gly •Ó–ÛÛ

§ÙÓ˚ í˛zˆÏë˛ ˛õí˛¸°– ï˛yÓ˚˛õÓ˚ !ã˛!hs˝ï˛ Ù%ˆÏáñ Óy!í˛¸Ó˚ ˆË˛ï˛Ó˚ ã˛ˆÏ° ˆà°– x!ÙÎ˚ÓyÓ%G í˛zˆÏë˛ ˛õí˛¸ˆÏ°l

~ÓyÓ˚– ~ï˛«˛î Îy ~Ü˛áyly ˆÓ˚yÙ•£Ï≈Ü˛ Ü˛y!•l# ÷lˆÏ°lñ §!ï˛ƒú Ë˛yÓy ÎyÎ˚ ly– ˛õyˆÏ¢•z ˆÓ˚yÎ˚yˆÏÜ˛Ó˚ G˛õÓ˚

§ÙˆÏÓ˚Ó˚ ê˛ã˛≈ê˛y ï˛ÑyÓ˚ lçˆÏÓ˚ ˛õí˛¸°– Ë%˛° Ü˛ˆÏÓ˚ ˆÊ˛ˆÏ° ˆàˆÏSÈ ˆÓyô•Î˚– !ï˛!l ê˛ã˛≈áyly •yˆÏï˛ !lˆÏÎ˚ §òÓ˚

ˆ˛õ!Ó˚ˆÏÎ˚ Óy!í˛¸ˆÏï˛ ì%˛Ü˛ˆÏ°l– Óy•zˆÏÓ˚Ó˚ âˆÏÓ˚Ó˚ ˆê˛!ÓˆÏ° ê˛ã˛≈ê˛y ˆÓ˚ˆÏá ˆÓ!Ó˚ˆÏÎ˚ xy§yÓ˚ §ÙÎ˚ñ ï˛ÑyÓ˚ ˛õyˆÏÎ˚ Ü˛#

ˆÎl ~Ü˛ê˛y ˆë˛Ü˛°– ˆã˛Î˚yÓ˚ê˛y §!Ó˚ˆÏÎ˚ Ù%á Óy!í˛¸ˆÏÎ˚ ˆòáˆÏ°lñ ˆê˛!ÓˆÏ°Ó˚ ï˛°yÎ˚ •yï˛ÈüÈ˛õy SÈ!í˛¸ˆÏÎ˚ ˛õˆÏí˛¸

xyˆÏSÈ §ÙˆÏÓ˚Ó˚ ÙˆÏÓ˚ Ü˛yë˛ •ˆÏÎ˚ ÎyGÎ˚y ¢Ó˚#Ó˚ê˛y– ˆã˛yáò%ˆÏê˛y ˆÎl !ë˛Ü˛ˆÏÓ˚ ˆÓ!Ó˚ˆÏÎ˚ xy§ˆÏSÈ–

ÈüüüÈÈüüüÈÈüüüÈÈüüüÈÈüüüÈÈüüüÈ
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The RSA Algorithm: A Cornerstone of
Modern Cryptography

Debajyoti Chakraborty
Year of admission : 2004

In today’s interconnected world, secure communication is paramount. From online
banking to confidential emails, we rely on cryptography to protect our sensitive information.
At the heart of many of these security systems lies the RSA algorithm, a public-key
cryptosystem that has become a cornerstone of modern cryptography. RSA relies heavily
on the mathematical properties of prime numbers, making it a fascinating blend of number
theory and cryptographic ingenuity.

The Genesis of RSA
The RSA algorithm was introduced in 1977 by Ron Rivest, Adi Shamir, and Leonard

Adleman, researchers at the Massachusetts Institute of Technology (MIT). It was named
after the initials of their last names: RSA. The motivation behind its creation was the need
for a secure method of transmitting data over insecure channels, such as the internet. At
the time, existing cryptographic methods were primarily symmetric, meaning the same key
was used for both encryption and decryption. This posed a significant problem in key
distribution, as securely sharing the secret key was inherently challenging.

The breakthrough with RSA was the introduction of asymmetric encryption, where
two keys are used–a public key for encryption and a private key for decryption. The public
key can be shared openly, while the private key is kept secret. This asymmetric nature of
RSA revolutionized the field of cryptography, providing a solution to the key distribution
problem. As a result, it has become the foundation for securing sensitive data in digital
communications.

The Magic of Prime Numbers
Prime numbers are numbers that have only two distinct positive divisors: 1 and

themselves (e.g., 2, 3, 5, 7, 11). The key idea behind RSA relies on the mathematical
difficulty of factoring large composite numbers into their prime factors. It is computationally
easy to multiply two large prime numbers together, but it is extremely difficult to factor
the product back into the original prime numbers. This “one-way function” is the foundation
of RSA’s security.

Here’s how prime numbers are used in the key generation process:

1. Choosing Prime Numbers: To generate RSA keys, two large prime numbers,
p and q, are selected. These primes need to be of sufficient length (typically
hundreds of digits) to ensure the security of the encryption.
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2. Calculating the Modulus (n): The product of these two primes, n = p * q, is
computed. The modulus n is a critical component of both the public and private
keys.

3. Euler’s Totient Function (ϕϕϕϕϕ(n)): Next, Euler’s totient function ϕ(n) is calculated,
which is given by ϕ(n) = (p – 1) * (q – 1). This function counts the number of
integers up to n that are relatively prime to n.

4. Choosing the Public Exponent (e): A value e is chosen such that 1 < e < ϕ(n)
and e is coprime with ϕ(n). This e becomes part of the public key. Where the
public key is (n, e).

5. Determining the Private Exponent (d): The private exponent d is calculated
as the modular multiplicative inverse of e modulo ϕ(n). In other words, d is the
value that satisfies the equation (d * e) ≡ 1 (mod ϕ(n)). Thus, private key
becomes (n, d).

6. Encryption: To encrypt a message m, the sender calculates c = m^e (mod n),
where c is the ciphertext.

7. Decryption : To decrypt the ciphertext c, the receiver calculates m = c^d (mod
n), which recovers the original message m.

Why RSA is Secure

The security of RSA hinges on the fact that, while it is easy to multiply large primes
to get n, it is computationally infeasible to factor n back into its prime components p and
q. This factorization problem is known as the RSA problem and forms the basis of its
cryptographic strength.

Applications and Impact of RSA

The RSA algorithm has had a profound impact on digital security. It is used in a
variety of applications, including:

 Secure communication: RSA is used to encrypt emails, messages, and other
sensitive data transmitted over the internet.

 Digital signatures: RSA can be used to create digital signatures, which provide
authentication and non-repudiation.

 E-commerce: RSA is used to secure online transactions, ensuring that sensitive
information such as credit card numbers is protected.
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(32)

 VPNs: RSA is used to establish secure connections between networks, allowing
users to access private networks over the internet.

 Secure Web Browsing: RSA is an integral part of the Secure Sockets Layer
(SSL) and Transport Layer Security (TLS) protocols, which secure online
transactions and data exchange.

Conclusion
The RSA algorithm is a powerful and versatile cryptographic tool that has played

a crucial role in securing our digital world. Its reliance on the mathematical properties of
prime numbers makes it a robust and reliable method for protecting sensitive information
also it can be harnessed to create secure cryptographic systems. Its history, generation
process, and widespread applications underscore its importance in safeguarding digital
communications. As we navigate an increasingly digital world with the rise of new
algorithms, the principles behind RSA remain a vital component of our cybersecurity
infrastructure.

--------------
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The Hidden Symphony of Mathematics:
Exploring the Interplay Between Abstract Theory

and Real-World Applications
Mohit Pandey

Semester-V

Mathematics, the cornerstone of human intellect and progress, is often regarded
as a pure and abstract discipline, detached from the tangible realities of everyday
life. Yet, when we delve deeper, we uncover a symphony where abstract theories
and real-world applications are intertwined in perfect harmony. This article explores
how mathematics, through its dual identity, bridges the intellectual and practical
realms, shaping our understanding of the universe.

The Abstract Realm : Beauty beyond visible.
At its core, mathematics is a celebration of human curiosity and creativity.

The abstract theories that mathematicians craft are driven by a quest to understand
patterns, structures, and relationships that transcend physical reality. Concepts such
as group theory, topology, and number theory exemplify this pursuit of pure thought.

Take group theory, for instance. Introduced in the 19th century to solve
polynomial equations, it has evolved into a vital framework underpinning quantum
mechanics, crystallography, and even the modern algorithms that secure our online
communications. The elegance of such theories lies in their universality—truths
uncovered centuries ago continue to find relevance in emerging fields today.

Similarly, topology, which investigates properties of shapes that remain
unchanged under deformation, offers insights that extend beyond geometry. Its
applications range from controlling the dynamics of robotic arms to analyzing the
structure of large data sets. These abstractions, though initially unanchored to
practical needs, gradually reveal their potential to revolutionize various industries.

Mathematics in Action : The Real-World Canvas
As abstract as mathematics may appear, it is profoundly embedded in the real

world. The practical applications of mathematical concepts are vast, influencing
fields as diverse as medicine, engineering, technology, and economics. Linear algebra,
a field often introduced as a study of vectors and matrices, serves as the backbone
of machine learning algorithms, facial recognition technology, and even the
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simulations that predict weather patterns.
Calculus, which emerged from the intellectual rivalry between Newton and

Leibniz, governs the mechanics of motion, rates of change, and optimization
problems. Its principles guide everything from space exploration to the design of
more efficient engines. Fourier transforms, initially a tool for studying heat
conduction, now power technologies such as medical imaging, audio compression,
and telecommunications.

The beauty of mathematics lies not only in its ability to explain the natural
world but also in its power to predict and innovate. Algorithms, optimization
techniques, and statistical models are mathematical tools that continue to push the
boundaries of human capability, allowing us to tackle some of the most complex
challenges of our time.

The Dynamic interplay : A Symbiotic relationship
What makes mathematics truly fascinating is the continuous dialogue between

its abstract theories and real-world applications. This relationship is not one-sided;
just as mathematics finds applications in solving practical problems, real-world
challenges often drive the development of new theories.

For instance, the logistical complexities of transportation networks inspired
the field of graph theory, while the need for efficient encryption methods in the
digital age led to significant advancements in number theory. Similarly, the study
of neural networks in artificial intelligence owes much of its success to concepts
from linear algebra and calculus. This symbiosis exemplifies how the theoretical
and practical aspects of mathematics enrich one another, creating a virtuous cycle
of discovery and innovation.

Mathematics at Maharaja Manindra College :
The Department of Mathematics at Maharaja Manindra College exemplifies

the spirit of this interplay between abstract thought and practical application. Under
the guidance of esteemed faculty members such as Dr. Soumitra Mukhopadhyay,
Dr. Nilofar Naheed (Head of the Department), Dr. Jhuma Bhowmick, Dr. Md.
Moid Sheikh, and Bulbul Ahmed (Sir), students are encouraged to explore the
profound depths of mathematical theory while appreciating its relevance in real-
world contexts.

Through initiatives like the annual departmental magazine “Convergence”
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and interactive academic programs, the department fosters a culture of intellectual
curiosity and practical exploration. This environment inspires students to view
mathematics not merely as a subject but as a dynamic force that connects logic,
creativity, and utility.

The Endless Symphony :
Mathematics, with its dual nature, continues to be a source of wonder and

utility. The abstract theories developed by mathematicians echo the boundless
creativity of human thought, while their real-world applications highlight the
discipline’s practical significance. This interplay forms a hidden symphony, where
every theorem, formula, and model contributes to a greater understanding of the
universe and our place within it. As students and scholars of mathematics, let us
celebrate this symphony and carry forward the tradition of exploring the beautiful
union of abstract theory and real-world application. In doing so, we honor not only
the legacy of mathematics but also its potential to shape the future.

Thank you…………

---------------------
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Another point of view of Ramanujan
Summation for Numbers

Souvik Das
Year of admission : 2014

Indian mathematicians have made significant contributions to the field of
mathematics, particularly in the areas of number theory, algebra, and trigonometry.
They introduced groundbreaking concepts like zero and negative numbers and
developed precise definitions for sine and cosine. Today, we honor the legacy of
brilliant Indian mathematicians like Srinivasa Ramanujan, whose extraordinary work
continues to inspire and shape the world of mathematics.

Sir Srinivasan Ramanujan

Srinivasa Ramanujan, a mathematical genius of the 20th century, possessed
a unique and intuitive approach to numbers. Despite limited formal education, he
made profound contributions to number theory, mathematical analysis, infinite series,
and continued fractions. One of Ramanujan’s most intriguing innovations is his
method for handling divergent series, known as Ramanujan summation. Traditional
summation techniques are ineffective for such series, making Ramanujan’s approach
particularly groundbreaking.

Ramanujan’s Infinite Sum

Ramanujan’s summation involved the seemingly divergent series of natural
numbers:

1 + 2 + 3 + 4 + ............

While this series conventionally diverges to infinity, Ramanujan, employing
techniques from complex analysis and analytic continuation, assigned a finite value
to it

1 + 2 + 3 + 4 + ............ = 1
12


This counterintuitive result naturally raises questions. How can the sum of all
positive integers, which intuitively diverges, equal a negative fraction? It is crucial
to understand that this result is not a literal summation in the conventional sense.
Rather, it arises within specific mathematical frameworks, such as string theory and
the study of the Riemann zeta function.
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While various authors have proposed different proofs and approaches to
substantiate this claim, it remains a fascinating topic of exploration [1, 2].

Today’s Approach

We are all curious about the thought process that led Ramanujan to such
extraordinary expansions. Today, I would like to present a different perspective,
albeit illusory, on a separate series.

We all know that 1 + 10 equals 11. Similarly,

1 + 10 + 102 = 111

1 + 10 + 102 + 103 = 1111

1 + 10 + 102 + 103 + 104 = 11111

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

If we consider the series up to infinity:

1 + 10 + 102 + 103 + 104 + ........... + ........

We might be tempted to conclude that the sum is 11111. . . . .

i.e,

1 + 10 + 102 + 103 + 104 + .......... = 1111111..... (1)

implying that we somehow know the infinite sequence of digits immediately.
However, this is incorrect. To accurately represent the sum, we should consider the
series starting from the unit’s place:

1 + 10 + 102 + 103 + 104 + ........ = ..........11111111 (2)

This is the correct way to express the infinite sum. Equation (1) was an
incorrect representation. The correct sum starts from the unit’s place and extends
infinitely with a repeating pattern of 1’s.

Now, adding 1
9  to both side of (2) we get

1 + 10 + 102 + 103 + 104 + .......... + 1
9  = ........111111111 + 1

9

 1 + 10 + 102 + 103 + 104 + .......... + 1
9  = ..........999999999 + 1

9
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 1 + 10 + 102 + 103 + 104 + .......... + 1
9  = ..........000000000000

9 (3)

(4)

The right-hand side of (3) represents a number with infinitely many zeros,
starting from the unit’s place. This number is essentially zero. Therefore,

1 + 10 + 102 + 103 + 104 + .......... + 1
9 = 0

and so, 11  10  100  1000  10000  .......... 9      

This suggests that the infinite sum 1+10 +102 + 103 +.......... and the fraction
1
9  might exhibit similar properties in a certain mathematical context. This intriguing

connection hints at potential deeper mathematical relationships and symmetries. A
similar approach can be applied to other series to uncover unexpected connections.

Let us consider the infinite number ........666667, which can be represented as
the sum of the infinite geometric series. 7 + 60 + 600 + 6000 + 60000 +.........., now
multiplying this infinite number by 3, we have

.........6666666667 * 3 = ..........00000001

This suggests that

........666666667 * 3 = 1

•  .........666666667 = 1
3

So we can say that there might be a dimension where the infinite divergence
series

7 + 60 + 600 + 6000 + 60000 + .............

gives the same feeling as 1
3 . This intriguing result indicates that there might

be mathematical contexts where an infinite divergent series can be assigned a finite
value. While this might seem counter-intuitive, it highlights the rich and complex
nature of mathematics, especially in areas like number theory and analysis.
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Conclusion

We see that how an infinite boundless number can make some different
sense. So we believe that Sir Ramanujan also saw some glimpse of his infinite

series 1 + 2 + 3 + 4 +......... which reflects the same characteristic as 1
12
 . These

results discuss in above will certainly provide a new dimension to already existing
formulas pertaining to Ramanujan Summation methods of various divergent series.

Conspectus Librorum

[1] A. D. Kumar, R. Sivaraman, Ramanujan summation for number of
diagonals in a polygon, Contemporary Mathematics (2024)-3866-3870.

[2] A. K. Rathie, D. Lim, R. B. Paris, A note on certain summations due to
Ramanujan with application and generalization, The Ramanujan Journal 62 (2)
(2023) 583-592.
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The Beauty and Power of Mathematics
Ram Kumar Sharma

Semester-V

Mathematics is often called the language of the universe, a discipline that
unravels the mysteries of nature and drives technological progress. As we come
together for this reunion at Maharaja Manindra Chandra College, it is a perfect
moment to appreciate the elegance and influence of mathematics in our academic
journey and beyond.

Mathematics: A Universal Truth
From the patterns in nature to the complexities of quantum physics,

mathematics governs everything around us. The equations of motion, the symmetry
of geometric figures, the infinite series in calculus—each concept reflects the
underlying order of the universe.

At Maharaja Manindra Chandra College, our studies in Abstract Algebra,
Linear Algebra, Real Analysis, Calculus, and Probability have shown us how
interconnected these fields are. A simple concept, when explored deeply, leads to
profound discoveries that shape the world.

The Role of Mathematics in Innovation
Mathematics is not confined to textbooks; it is a driving force in modern

advancements. The algorithms that power artificial intelligence, the cryptographic
techniques that secure our data, and the mathematical models that predict stock
markets—all stem from core mathematical principles.

Our professors have always encouraged us to think critically and creatively,
bridging the gap between theoretical knowledge and real-world applications. This
approach has prepared us for challenges in research, industry, and academia.

Cherished Memories of Our Mathematical Journey
Studying mathematics at Maharaja Manindra Chandra College has been more

than just learning formulas; it has been about developing a logical mindset and a
passion for problem-solving. The discussions, group studies, and friendly
competitions have made the journey unforgettable.

The seminars, problem-solving sessions, and mathematical workshops have
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pushed us beyond our limits, helping us appreciate the subject’s depth. The thrill
of solving a challenging problem after hours of effort is an experience every
mathematician cherishes.

Mathematics and the Future
As we move forward in our careers, mathematics will continue to guide

us. Whether in scientific research, finance, engineering, or data science, the logical
reasoning and analytical skills developed here will be our greatest asset.

Our responsibility as mathematicians is to explore, innovate, and contribute
to society through our knowledge. Mathematics is a field where curiosity meets
logic, and its endless possibilities await those who seek them.

Gratitude and Looking Ahead
As we celebrate this reunion, let us take a moment to thank our professors,

mentors, and friends who have been part of this beautiful journey. Their guidance
and support have shaped us into confident thinkers and problem-solvers.

May Maharaja Manindra Chandra College continue to inspire future
generations, and may our love for mathematics never fade.

Here’s to the timeless beauty of mathematics!

____________
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Qualitative Analysis of Different Attack Pattern of
Whitefly on Jatropha Curcas Plant Growth and

Control of Mosaic Disease
Roshmi Das

Year of admission : 2010

As the human civilisation is upgrading day by day the natural resources of
energy face a crisis. To solve this problem we are searching for the elective vitality
sources in a situation inviting way. To provide an affordable solution of shrinkage
of fossil fuel we pay our attention to a very essential as well as wonder plant
Jatropha curcas. Jatropha curcas is such a significant plant the seeds of which plant
contain 37% oil that can be utilized to obtain a superior nature of biodiesel. So the
plant is economically very important. This plant is also used for medicinal purpose.

In Mathematical Biology we also study the non-linear mathematical models
which are based on various realistic phenomenon. The results of these study is very
significant for understanding the actual dynamical behaviour regarding effect of
attack pattern of herbivore to the plant, renewable resource management , effect of
growth pattern of the plant , pest control , permanent coexistence of all the species
etc.. Mathematical ecology deals with the interaction between the living organisms
with each other and their natural environment.

In my research work our concern goes to Jatropha curcas plant .This plant is
easily affected by the mosaic virus through the vector whitefly. This attack affects
the plant very badly. To protect the plant from the virus attack applying insecticide
is very helpful. Mathematically it is done by applying control theory. Mathematically
exponential growth of plants gives the unstability where as logistic growth gives
stable steady state of the system. Theoretical results show that applying control
theory for spraying insecticide the system can be stabilised. Likewise the growth
pattern the attack pattern of whitefly also plays an important role for the disease
dynamics. Different probability distribution like Binomial, Poisson and Negative-



(43)

��������������������������������

��������������������������������

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

binomial distribution which biologically express the regular, random and aggregated
attack pattern of whitefly are also used in my research work to determine the effect
of different attack pattern. It gives us interesting results like stable coexistence,
periodic oscillation, Hopf bifurcation etc. depending upon the different parameter
values. Persistence and permanence are also performed to ensure the permanent
coexistence of all the species.

Besides the continuous-time model we also chosen discrete time model by
introducing Mickens non-standard finite difference scheme (NSFD) as well as
Euler's discrete time system. Comparing all of them we observed that discrete time
system gives better approximation of the solution as well as the disease dynamics
than the continuous counter-part. All the results so obtained are verified by numerical
simulation.

1. In my work firstly two different growth functions namely logistic and
exponential are compared taking the attack function of whitefly as Holling
type-I function with random attack pattern of whitefly. Persistence and
permanence of the system is also discussed. Comparing these two we
can conclude that growth function plays an important role to the mosaic
disease dynamics.

2. Taking all the same as before except the attack function of whitefly as
Holling type-II function and made a comparison study between them.
Persistence and permanence of the system is also verified.

3. Next we have taken the logistic growth of the Jatropha Curcas plant
with attack function of whitefly as Holling type-II function. We here
observed that the system is uniformly persistent or permanent. We here
also introduced control theory and observed that by spraying the
insecticide the effect of mosaic disease can be reduced.

4. Then we have used different probability distribution function namely
Poisson, Negative-binomial and Binomial distribution to express the
random, aggregated and regular attack pattern of whitefly. It is revealed
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that different attack pattern gives different disease dynamics. From the
present study it is observed that the application of control will help to
minimize the application of spraying insecticide as well as the cost for
the marginal farmers in the real system.

5. Next we have considered healthy as well as infected Jatropha Curcas
plant and infected whitefly population which results unstable condition
of the system but with the effect of control the system can be stabilised.

6. Lastly we have compared the continuous and discrete time system. We
have introduced here Euler's discrete time system and Mickens Non-
standard finite difference scheme. We can conclude that discrete time
system gives more accurate results than the continuous counter-part and
the system is uniformly persistent or permanent. All the results are
numerically verified. In future we will try to extend these research works
using time delay and also suitable modifications.

___________
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Parna Saha
Year of admission : 2014
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Ùl

•zwyl# òy§=Æ

Ë˛!ï≈˛Ó˚ ÓSÈÓ˚ ≠ 2005

Ùyl%ˆÏ£ÏÓ˚ ÙlÈüÈxçylyñ xˆÏã˛lyñ

Ùl !Ü˛ ã˛yÎ˚ñ ï˛y ˆ§ !lˆÏç•z çyˆÏlly–

!lˆÏçÓ˚ §yˆÏÌ Ü˛ÌyÈüÈxyÙÓ˚y Ó!° xyÓ˚ Ü˛Û•z–

§ÙÎ˚ê˛y !lˆÏçˆÏÜ˛G ˆï˛y !òˆÏï˛ ˛õy!Ó˚ ly–

Ë˛yˆÏ°y°yàyñ Ë˛yˆÏ°yÓy§y §ï˛ƒê˛y Ü˛#⁄

Ùl !Ü˛ §!ï˛ƒ ˆÓyˆÏV˛ !ë˛Ü˛ Ë%˛° Ü˛#úú

ˆ§y¢ƒy° !Ù!í˛Î˚yˆÏï˛ ˆâyˆÏÓ˚ Ü˛ï˛ •y!§ Ù%á

!lˆÏçÓ˚ âˆÏÓ˚ˆÏï˛ ˆÜ˛l ˆáÑyˆÏç ï˛Ó% §%á⁄

lyê˛Ü˛ ly•zÓy ˛õyˆÏÓ˚yñ ~Ü˛ê%˛áy!° §%á

ˆ§•z xl%Ë)˛!ï˛ê˛y•z ÓˆÏ° ~•z ˆã˛yá Ù%á–

ï%˛!Ùñ xy!Ùñ xyÙÓ˚yÈüüüÈˆ§áyˆÏlˆÏï˛•z Îy•z

xyÙyˆÏòÓ˚ Ùl ˆ§Ìy Ë˛yˆÏ°y ÌyˆÏÜ˛ ï˛y•z–

Ùlê˛yˆÏÜ˛ Ë˛yˆÏ°y Ó˚yáyñ á%Ó Ë%˛° lÎ˚–

xyçˆÏÜ˛ ÙˆÏlÓ˚ Ü˛Ìyñ Ùl •z Ó°ˆÏï˛ ã˛yÎ˚–
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xy!Ù ˆ§•z ˆ˛õSÈˆÏl ÌyÜ˛y ˆ°yÜ˛ê˛y

ï˛Ù§y ˆò

Ë˛!ï≈˛Ó˚ ÓSÈÓ˚ / 2020

xy!Ù ˆ§•z ˆ˛õSÈˆÏl ÌyÜ˛y ˆ°yÜ˛ê˛yñ

ˆÎ ˆ˛õSÈˆÏl•z ˆÌˆÏÜ˛ ˆàˆÏSÈ ÓÓ˚yÓÓ˚–

xyˆÏ§!l Ü˛áˆÏly flõê˛°y•zˆÏê˛ñ xy§ˆÏï˛G ã˛yÎ˚!l–

!Ü˛v ˆ˛õSÈˆÏl ˆÌˆÏÜ˛G Ü˛áˆÏly x§ï˛ƒ ˆÜ˛ §ï˛ƒñ Ë%˛° ˆÜ˛ !ë˛Ü˛ ÓˆÏ° ˆÙˆÏl ˆlÎ˚!l–

xy!Ù ˆ§•z ˆ˛õSÈˆÏl ÌyÜ˛y ˆ°yÜ˛ê˛yñ

ˆÎ Ë˛Î˚ ˆ˛õˆÏÎ˚ ˆòGÎ˚yˆÏ° !˛õë˛ ˆë˛Ü˛yÎ˚!l–

Ó‡ˆÏ°yˆÏÜ˛Ó˚ SÈeSÈyÎ˚yÎ˚ ˆÌˆÏÜ˛ Ó‡ !Ü˛S%È í˛z˛õ°!∏˛ Ü˛ˆÏÓ˚ˆÏSÈ–

!Ü˛v Ü˛áˆÏly !°í˛yÓ˚ •GÎ˚yÓ˚ í˛z˛õˆÏÎyà# •ˆÏÎ˚ í˛zë˛ˆÏï˛ ã˛yÎ˚!l–

SÈye ç#ÓˆÏlÓ˚ Ùçy §yÓ˚yç#Ól §yˆÏÌ ÓˆÏÎ˚ !lˆÏÎ˚ ˆÎˆÏï˛ ˆã˛ˆÏÎ˚ˆÏSÈ–

xy!Ù•z ˆ§•z ˆ˛õSÈˆÏl ÌyÜ˛y ˆ°yÜ˛ê˛y–

xy!Ù ˆ§•z ˆ°yÜ˛ê˛y ˆÎ •Î˚ˆÏï˛y !°ˆÏá ˆàˆÏSÈ xˆÏlÜ˛ Ü˛!Óï˛yñ

!Ü˛v Ü˛áˆÏly ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚!l–

~ï˛Ü˛y° ˆ˛õSÈˆÏl ˆÌˆÏÜ˛ Ó%ˆÏV˛!SÈñ

ˆ˛õSÈˆÏl ÌyÜ˛yÓ˚ ÙˆÏôƒ ˆÜ˛yˆÏly ÓƒÌ≈ï˛y ˆl•z–

ÓÓ˚Ç xlƒˆÏÜ˛ §yÙˆÏl ~!àˆÏÎ˚ !òˆÏÎ˚G ˆ¢áyÓ˚ §%ˆÏÎyˆÏà xyÓk˛ •GÎ˚y ÎyÎ˚–
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Ü˛Ó#Ó˚ Ë˛Ryã˛yÎ≈

˛õMÈ˛Ù ˆ§!Ùfiê˛yÓ˚

§ÙÎ˚ Î!ò •ë˛yÍ òÑyí˛¸yÎ˚ñ Ù%•)ï˛≈Ó˚y •yˆÏ§–

¢C!ã˛ˆÏ°Ó˚ í˛ylyÎ˚ ˆ°ˆÏàñ ÙyˆÏÎ˚Ó˚ à¶˛ xyˆÏ§–

!@˝ÃlÓ˚&ˆÏÙˆÏï˛ ˆÙÜ˛xy˛õ ˆSÈˆÏí˛¸ñ

Ó˚yˆÏï˛Ó˚ xÑyôyÓ˚ Ùy!á

˛õyÓ˚òÙyáy Ü˛ÑyˆÏã˛Ó˚ Ü˛yˆÏSÈñ

Ù%•)ï˛≈ˆÏòÓ˚ Ó˚y!á–

ˆçyÓ˚ Ü˛ˆÏÓ˚ xyly xƒy°çy•zÙyÓ˚

xyã˛ÙÜ˛y ÎyÎ˚ òˆÏÙñ

lyÈüÈÓ°y Ü˛ÌyÓ˚y xyçG à°yê˛yÎ˚

Ü˛ƒyl§yÓ˚ •ˆÏÎ˚ çˆÏÙ–

Ùyl%£Ï !Ü˛ xyç flø,!ï˛ !Ê˛ˆÏÓ˚ ˛õyÎ˚⁄

xyê˛Ü˛yˆÏï˛ ã˛yÎ˚ Ù)ˆÏ°⁄

xyÜ˛y¢ ˆSÈÑyÎ˚yÓ˚ fl∫≤¿ í˛yˆÏÜ˛–

xï˛#ï˛ xyË˛y§ Ë%˛ˆÏ°–

¢)lƒ ˆÌˆÏÜ˛ ¢∑ ˆ˛õˆÏí˛¸ xlÌ≈Ü˛•z ˆÙ°y•z–

í˛ê˛ˆÏ˛õˆÏlÓ˚ Ó˚_´«˛Ó˚î– xl%Ë)˛!ï˛Ó˚ ˆ§°y•z–
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xB˛ ˆÎ Ü˛!ë˛l

˛§¡Àyê˛ Ù[˛°

õMÈ˛Ù ˆ§!Ù‹TyÓ˚

à!îï˛ñ ï%˛!Ù !Ü˛ Ü˛!ë˛lú

l¡∫Ó˚ xyÓ˚ xˆÏB˛Ó˚ ÙyˆÏV˛ ˆ•Ñyã˛ê˛ áy•z–

≤ÃÌˆÏÙ Îál ˆï˛yÙyˆÏÜ˛ ˆò!áñ

ˆ§yçy ÙˆÏl •ˆÏï˛yñ ï%˛!Ù xˆÏlÜ˛ ò)ˆÏÓ˚–

ï˛ˆÏÓ ~Ü˛!òl Îál ï%˛!Ù •yï˛ ôˆÏÓ˚ñ

ç#ÓˆÏlÓ˚ lyly !òÜ˛ á%ˆÏ° ˆàˆÏ°y §yÓ˚y–

Ó˚yhflÏyÓ˚ ˆÜ˛yî ˆÌˆÏÜ˛ ÷Ó˚& Ü˛ˆÏÓ˚ñ

ç!ÙÓ˚ Ùy˛õñ §Óê˛y•z ˆï˛yÙyÓ˚ §D–

ˆï˛yÙyÓ˚ ày!î!ï˛Ü˛ Ë˛y£Ïyñ

•*òˆÏÎ˚ =Ol ÓˆÏÎ˚ xyˆÏl–

xÓ¢ƒ•z Ü˛!ë˛lñ !Ü˛v !Ù!‹Tñ

Îï˛•z ˛õ!í˛¸ñ ï˛ï˛•z xyÓ˚G Ë˛yˆÏ°y °yˆÏà–

ï%˛!Ù ÓˆÏ° ÎyGñ ÚÚ§Ù§ƒyÓ˚ ˆÜ˛yˆÏly ˆ¢£Ï ˆl•zÛÛñ

xyÓ˚G ~Ü˛ÓyÓ˚ ˆã˛‹Ty Ü˛ˆÏÓ˚yñ §yÙˆÏl ˆï˛y xˆÏ˛õ«˛y Ü˛Ó˚ˆÏSÈ §yÊ˛°ƒ–

à!îˆÏï˛Ó˚ !¢«˛Ü˛Ó˚yñ ˆï˛yÙyÓ˚ ˆã˛yˆÏá ˆÎ xyˆÏ°yñ

ï˛yÓ˚y Ü˛!ë˛l ˛õÌ=ˆÏ°y §•ç Ü˛ˆÏÓ˚ ˆòáyÎ˚–

ï˛yˆÏòÓ˚ í˛zòy•Ó˚îñ ï˛yˆÏòÓ˚ Ü˛“lyñ

ˆÎ •yˆÏï˛ !SÈ° ày!î!ï˛Ü˛ !ÓfløÎ˚ñ

ˆ§•z •yˆÏï˛ xyç §!ë˛Ü˛ ˛õÌüüüÈ

ï˛yˆÏòÓ˚ ôlƒÓyòñ ï%˛!Ù xyÙyˆÏòÓ˚ çlƒ !ÓˆÏ¢£Ï–

à!îï˛ñ ï%˛!Ù ÷ô% xˆÏB˛Ó˚ Ë˛y£Ïy lGñ

ï%˛!Ù ç#ÓlˆÏÜ˛ ~Ü˛!ê˛ §!ë˛Ü˛ ˛õˆÏÌ !lˆÏÎ˚ ÎyG–

ï%˛!Ù ˆ≤ÃˆÏÙÓ˚ ÙˆÏï˛y

Ü˛áˆÏly Ü˛!ë˛lñ Ü˛áˆÏly §•çñ !Ü˛v ˆï˛yÙyÓ˚ §yˆÏÌ ÌyÜ˛yñ

ç#ÓlˆÏÜ˛ §yÌ≈Ü˛ Ü˛ˆÏÓ˚ ˆï˛yˆÏ°––
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à!îï˛ §Ó≈e

§¡Àyê˛ Ù[˛°

õMÈ˛Ù ˆ§!Ù‹TyÓ˚

à!îï˛ñ ï%˛!Ù xyˆÏSÈy §ÓáyˆÏlñ

xyÙyˆÏòÓ˚ ≤Ã!ï˛!òˆÏlÓ˚ §D#–

!Ü˛S%È•z ˆl•z ˆï˛yÙyÓ˚ Óy•zˆÏÓ˚ñ

Îï˛•z ~!àˆÏÎ˚ Îy•zñ ï%˛!Ù ÌyˆÏÜ˛y x«˛ˆÏÓ˚ñ §ÇáƒyÎ˚–

˛õ,!ÌÓ#ê˛y ˆày°ñ ˆï˛yÙyÓ˚ !•ˆÏ§ˆÏÓ•z ˆï˛yñ

â!í˛¸Ó˚ Ü˛Ñyê˛y ã˛ˆÏ° ˆï˛yÙyÓ˚ SÈˆÏ®–

ê˛yÜ˛yñ §ÙÎ˚ñ Ùy˛õñ §Ó !Ü˛S%È ÈüüüÈ

ˆÎáyˆÏl ˆï˛yÙyÓ˚ !lÎ˚Ùñ ˆ§áyˆÏl ã˛°y §•ç–

Ë%˛RyÓ˚ òylyÓ˚ ÙˆÏï˛y ˆï˛yÙyÓ˚ §Çáƒy=!°ñ

àîly Ü˛Ó˚ˆÏï˛ !¢!áñ ≤Ã!ï˛!òl–

Ó˚&!ê˛Ó˚ ˛õ!Ó˚Ùyî =ˆÏl =ˆÏlñ

ç° =ˆÏl =ˆÏlñ ˆáˆÏï˛ Óy áÓ˚ˆÏã˛–

Ó˚yhflÏyÓ˚ ˆÙyˆÏí˛¸ñ ày!í˛¸Ó˚ ã˛yÜ˛yñ

§Ó•z ˆï˛y ˆï˛yÙyÓ˚ xˆÏB˛Ó˚ xD–

à!îˆÏï˛Ó˚ Ë˛y£ÏyÎ˚ ˆòáy•z ≤ÃË˛yÓñ

ç#ÓˆÏlÓ˚ ˆSÈyê˛ ˆSÈyê˛ ≤Ã!ï˛!ê˛ Ùy˛õ–

àîlyñ ˆÎyàñ !ÓˆÏÎ˚yàñ =î

~=ˆÏ°y ï%˛!Ù ˆ¢áyG ≤Ã!ï˛!òl–

~Ùl !Ü˛S%È lÎ˚ Îy ˆï˛yÙyÓ˚ SÈyí˛¸y ã˛ˆÏ°ñ

ç#ÓˆÏlÓ˚ ≤Ã!ï˛!ê˛ Ù%•)ˆÏï˛≈ñ ï%˛!Ù xyÙyˆÏòÓ˚ ˛õyˆÏ¢–

ÙƒyˆÏÌÓ˚ xB˛ñ Î!ò •ˆÏï˛y Ü˛!ë˛lñ

ï˛ˆÏÓ ˆÜ˛l xyÙÓ˚y çylï˛yÙ §ÙˆÏÎ˚Ó˚ !•§yÓ⁄

˛õ,!ÌÓ# â%Ó˚ˆÏSÈ à!îˆÏï˛Ó˚ ˛õÌ ôˆÏÓ˚ñ

xyÓ˚ xyÙÓ˚yñ ï%˛!Ù SÈyí˛¸y ã˛°ˆÏï˛ ˛õy!Ó˚ ly––
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An interplay between Algebra and Geometry
Indrashis Gain

Year of admission : 2017

1. Basics of a commutative ring
Algebraic geometry is the branch of math that studies problems in geometry

that can be solved in algebra and vice versa. In this article we will see how algebra
and geometry is connected. We will assume R is a commutative ring with 1 unless
specified otherwise. Let R be a ring and I be an ideal of R. I is called prime ideal
if I is a proper ideal and xy I x I   or y I . An ideal I is called maximal if I
is proper ideal and only ideals of R that contains I are R and I. In the ring  , P
for p prime are examples of both prime and maximal ideals. For any ideal I, we

can define it’s radical  : nI x R x I   . For example    4 2  in  .

2. An introduction to Zariski Topology
Let R be a ring. The Spectrum of R, devoted by spec (R), is the set of all

prime ideals of R. We will additionally define maxspec (R) to be the set of all
maximul ideals.

Example : Spec ( ) = maxspec ( ) = {p   : p is prime}
Now we will define a topology on spec (R) by the following way :
For an ideal I of R, we define

   { : }V I p spec R I p   . We declare the closed set of spec (R) to be of the
form v(I) for some ideal.

Then,    AV I V I
    and      1 2 1 2V I UV I V I I

and V(0) = R, V(1) =  . Therefore this forms a topology. This topology is
called Zariski Topology.

Now one can show that if : R S  is a ring homomorphism, then 1( )p
is a prime ideal in R for a prime ideal p in S.

This motivate us to define following map

 * : ( ) ( )spec S spec R  by

   * 1p p  
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One can further show that this map is continuous. And this map can tell us
a lot of information regarding the rings. One surprising result is spec(R) is always
compact topological space.

3. Some connections :

Consider    2, ,f x y y x x y   . Famous Hilbert’s Nullstellensatz says that
maximal ideals of  [x, y] is of the form (x – a, y – b) where a, b  

Therefore, maxspec 
 

2

,x y
y x

 
  


 looks like the parabola 2 0y x  . This is

because every maximal ideal correspondence to unique point in 2  and a polynomial
f(x, y) is contained in (x – a, y – b) if f(a, b) = 0. Now 1 – 1 ideal correspondence

between R and R
I  which says there is 1 – 1 correspondence between ideal of R

I
and ideal of R containing I, we are done.

_______
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 Mathematics: The Foundation of Logical
Thinking

Sujit Kumar Shaw
Semester-V

Mathematics is more than just a subject—it is a way of thinking, a tool for
problem-solving, and the key to understanding the complexities of the world. As
we gather at **Maharaja Manindra Chandra College** for this reunion, it is an
opportunity to appreciate the role of mathematics in our academic journey and its
impact on our future.

Mathematics: A Universal Discipline
Mathematics is the backbone of all scientific and technological advancements.

Whether in physics, economics, engineering, or artificial intelligence, mathematical
principles guide research and innovation.

At Maharaja Manindra Chandra College, we have explored topics like Real
Analysis, Abstract Algebra, Linear Algebra, Probability, and Game Theory, each
contributing to our analytical thinking. These subjects have taught us not only
formulas and theorems but also how to approach problems logically and
systematically.

The Beauty of Mathematical Thinking
One of the greatest gifts of mathematics is its ability to enhance logical

reasoning and problem-solving skills. The process of proving theorems, analyzing
patterns, and solving equations trains our minds to think critically.

The joy of arriving at a solution after hours of effort, the excitement of
discovering a new method, and the satisfaction of understanding a complex topic
are experiences that every mathematics student cherishes.

Mathematics in Modern Advancements
Mathematics is not just confined to classrooms—it is the driving force behind

many of today’s technological breakthroughs. From cryptography in cybersecurity
to statistical models in artificial intelligence , mathematical principles shape industries
and innovation.
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As future mathematicians, we hold the potential to contribute to fields like
data science, finance, machine learning, and research, where mathematics plays a
crucial role in solving real-world problems.

Cherished Memories and Gratitude
Our journey at Maharaja Manindra Chandra College has been filled with

challenges, discoveries, and friendships. The support of our professors and classmates
has been instrumental in shaping our mathematical abilities and intellectual growth.

The classroom discussions, late-night study sessions, and mathematical debates
have not only strengthened our knowledge but also built a sense of camaraderie
that will last a lifetime.

The Future: A Lifelong Love for Mathematics
As we move forward, mathematics will continue to guide us in our careers

and daily lives. Whether in research, technology, finance, or teaching, the logical
approach and analytical skills developed through mathematics will always be
valuable.

Let us continue to embrace the beauty of mathematics, explore new concepts,
and apply our knowledge to create a better future.

Here’s to the timeless elegance of mathematics and the bright future it
promises!

__________
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~•z ˆSÈyR ˆSÈyR ˛õyˆÏÎ˚ ã˛°ˆÏï˛ ã˛°ˆÏï˛ !ë˛Ü˛ ˆ˛õÔÑˆÏSÈ

ÎyÓÈüÈ!lˆÏçÓ˚ °ˆÏ«˛ƒ

ˆ§Ô!ÙÜ˛y §y•y

Ë˛!ï˛≈Ó˚ ÓSÈÓ˚ÈüÈ2017

çyl%Î˚yÓ˚# Ùy§ñ •ë˛yÍ Ü˛ˆÏÓ˚•z â%Ù ˆÌˆÏÜ˛ í˛zˆÏë˛ ˆò!á ˆ§Ô!Ùe §ƒyˆÏÓ˚Ó˚ ÙƒyˆÏ§ç– Ü˛ˆÏ°ˆÏç 23ˆ¢

ˆÊ˛Ó &Î˚yÓ˚# à!îï˛ !ÓË˛yˆÏàÓ˚ Óï˛≈ÙylÈüÈ ≤Ãy_´l# ˛õ%l!Ù≈°l xl%¤˛yl •ˆÏÓ– áÓÓ˚ê˛y ˛õˆÏí˛¸•z ~Ü˛ °•ÙyÎ˚ flø,!ï˛Ó˚

˛õyï˛yÎ˚ xˆÏlÜ˛ê˛y !˛õ!SÈˆÏÎ˚ ˆà°yÙÈÈüüüÈà!îï˛ !ÓË˛yàÈüÈ Ù•yÓ˚yçy Ùî#w ã˛w Ü˛ˆÏ°ˆÏçÓ˚ à!îï˛ !ÓË˛yàÈüÈ ˆ§•z

20 lÇ âÓ˚ñ l#ˆÏ°yÊ˛yÓ˚ ÙƒyˆÏÙÓ˚

abstract algebra class– V%˛Ùy

ÙƒyˆÏÙÓ˚ ¢yhs˝ à°yÎ˚ Geometry
ClassÈñ Ù{ò §ƒyˆÏÓ˚Ó˚ Class -~Ó˚

˛õˆÏÓ˚ off period ÌyÜ˛ˆÏ°•z extra
class ÈüÈˆlGÎ˚yñ xyÓ˚ §ˆÏÓ≈y˛õ!Ó˚

ÚÙô%§)òl òyòyÛ ˆ§Ô!Ùe §ƒyÓ˚ÈüüüÈˆÎ

ˆÜ˛yˆÏly x§%!ÓôyˆÏï˛ ˛õ!Ó˚eyï˛y !ï˛!l–

Ü˛ˆÏ°ˆÏç Ü˛y!ê˛ˆÏÎ˚!SÈ 2017ÈüÈ2020ó

~•z !ï˛l ÓSÈÓ˚ñ ~Ó˚ ÙˆÏôƒ SÈye#

ÌyÜ˛yÜ˛y°#l ò%ÓyÓ˚ Reunion xl%¤˛yl

•ˆÏÎ˚ˆÏSÈ xyÓ˚ ò%ÓyÓ˚•z Ó¶%˛ÈüÈÓy¶˛Ó ÈüüüÈ

òyòyÈüÈ!ò!ò §•ˆÏÎyˆÏà ˆÓ¢ ••z ••z Ü˛ˆÏÓ˚•z ˛õy°l Ü˛ˆÏÓ˚!SÈñ !Ü˛v  ≤Ãy_´l# !•§yˆÏÓ ~ê˛y•z xyÙyÓ˚ ˛≤ÃÌÙÓyÓ˚ñ

2019 ~Ó˚ ˛õÓ˚ Reunion •Î˚!l– ˆòˆÏ¢ ÌyÜ˛ˆÏ° !lŸã˛Î˚•z ˆÎï˛yÙÈÈüüüÈ!Ü˛v ~•z §yï˛ÈüÈ§Ù%o ˆï˛ˆÏÓ˚y lò#

ò)Ó˚ ˆÌˆÏÜ˛ flø,!ï˛ ˆÓ˚yÙsil SÈyí˛¸y xyÓ˚ ˆï˛y ˆÜ˛yˆÏly í˛z˛õyÎ˚ ˆl•z– ï˛yÓ˚˛õÓ˚•z •ë˛yÍ ~Ü˛!òl Ù{ò §ƒyÓ˚ ˆÊ˛yl

Ü˛ˆÏÓ˚ Ó°ˆÏ°l ˆÎ ~•z ReunionÈüÈ~Ó˚ çlƒ ~Ü˛ê˛y ˆ°áy !òˆÏï˛ •ˆÏÓ– ï˛y•z ~•z Ü˛Ñyã˛y •yˆÏï˛ Ü˛°Ù ôÓ˚yñ

ˆSÈyˆÏê˛yˆÏÓ°y ˆÌˆÏÜ˛ ˛õí˛¸y÷lyÓ˚ §yˆÏÌ §yˆÏÌ xlƒylƒ xˆÏlÜ˛ !Ü˛S%È Ü˛Ó˚ˆÏ°G ˆ°áyˆÏ°!áÓ˚ !Ó£ÏˆÏÎ˚ á%Ó ~Ü˛ê˛y

˛õyÓ˚ò¢≈# xy!Ù l•z–

Óï˛≈ÙyˆÏl Applied Mathematics ÈüÈ~ Ph.D. Ü˛Ó˚yÓ˚ çlƒ SÈÙy§ •° ˆò¢ ˆSÈˆÏí˛¸ ~ˆÏ§!SÈ ~•z

Ùy!Ü˛≈l Ù%°%ˆÏÜ˛ñ ~ál xy!Ù University of Iowa ~Ó˚ Department of Mathematics ÈüÈ~Ó˚ ≤ÃÌÙ

ÓˆÏ£Ï≈Ó˚ Graduate Research Assistant– xyÙyÓ˚ Research interest •°ÈüüüÈ Mathematical
Biology, Non-linear dynamics ~ÓÇ Neuroscience. ~Ü˛çl Ph.D. student •GÎ˚yÓ˚ ˛õy¢y˛õy!¢
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ˆÎ =Ó˚& òy!Î˚c!ê˛ ˛õy°l Ü˛Ó˚ˆÏï˛ •Î˚ ˆ§!ê˛ •° UndergradÈüÈ~Ó˚ studentüÈˆòÓ˚ ˛õí˛¸yˆÏly– ~•z §ÙÎ˚

Ó%V˛ˆÏï˛ ˛õy!Ó˚ SÈye xyÓ˚ !¢«˛ÏˆÏÜ˛Ó˚ ˛õyÌ≈Ü˛ƒê˛y– !lˆÏçÓ˚ ˛õí˛¸y÷lyÓ˚ òy!Î˚c ˆlGÎ˚y ÎyÎ˚ñ ~•z ˛≤Ã!e´Î˚yˆÏï˛

xyÙÓ˚y §Ü˛ˆÏ°•z x“!ÓhflÏÓ˚ xË˛ƒhflÏ !Ü˛v !¢«˛Ü˛ !•§yˆÏÓ Üœ˛yˆÏ§Ó˚ ≤Ã!ï˛ SÈyeÈüÈSÈye#Ó˚ òyÎ˚Ë˛yÓ˚ xˆÏlÜ˛ê˛y•z–

ˆSÈyê˛ˆÏÓ°y ˆÌˆÏÜ˛•z ˛õí˛¸y÷lyÓ˚ ÷Ó˚& Óy!í˛¸ˆÏï˛ñ ÙyˆÏÎ˚Ó˚ ˆÎˆÏ•ï%˛ !lˆÏçÓ˚ fl%Ò° xyˆÏSÈ ~ÓÇ !¢«˛Ü˛ï˛yÓ˚

ÙˆÏôƒ !òˆÏÎ˚•z §yÓ˚yç#Ól ˆ§ Ü˛y!ê˛ˆÏÎ˚ˆÏSÈ ˆ§•z Ü˛yÓ˚ˆÏî ~•z ˛õí˛¸yˆÏly Óy SÈyeÈüÈ!¢«˛Ü˛ §¡õÜ˛≈ §¡∫ˆÏ¶˛ xy!Ù

ˆÓ¢ ˛õ!Ó˚!ã˛ï˛ñ ï˛yÓ˚˛õÓ˚ Ë˛!ï˛≈ ••z §Ó˚Ü˛yÓ˚# ÓyÇ°y ÙyôƒÙ fl%Ò°ÈüÈÚÓyàÓyçyÓ˚ Ùy°‰!ê˛˛õyÓ˚˛õy§ ày°≈§

fl%Ò°ÛÈüÈ~ñ ÷Ó˚& •Î˚ ˛õy!Ó˚˛õy!Ÿª≈Ü˛ ˆ°yˆÏÜ˛Ó˚ Ü˛ê˛y«˛ó ~Î%ˆÏàG ˛õy!ï˛ ÓyÇ°y ÙyôƒÙ ˆÜ˛lú⁄ •zÇÓ˚yç# ÙyôƒˆÏÙ

ly ˛õí˛¸ˆÏ° •zÇÓ˚yç# ˆ¢áy Óy Ó°y ÎyÎ˚ ly– ˆSÈˆÏ°ˆÏÓ°y ˆÌˆÏÜ˛•z ≤Ãy•zˆÏË˛ê˛ !ê˛í˛zê˛ˆÏÓ˚Ó˚ Ü˛yˆÏSÈ ˛õí˛¸yÓ˚ ã˛°ê˛y

xyÙyÓ˚ !SÈ°lyñ Ü˛álG Óy!í˛¸ ˆÌˆÏÜ˛ ã˛y˛õ

xyˆÏ§!l ˆÎ ~Ü˛ê˛y ≤Ãy•zˆÏË˛ê˛ !ê˛í˛zê˛Ó˚ !lˆÏï˛

•ˆÏÓlyñ ~Ùlê˛y lÎ˚– ˆ§ ˆçò Óy ˆàÑyí˛¸y!ÙÓ˚

Ü˛yÓ˚ˆÏî•z ˆ•yÜ˛ñ !ã˛Ó˚Ü˛y°•z xy!Ù !lˆÏç

˛õí˛¸yˆÏÜ˛•z ˆÓ¢# ˆçyÓ˚ !òˆÏÎ˚!SÈ– fl%Ò°ç#ÓˆÏl

§Ó §ÙÎ˚•z ≤ÃÌÙ !ï˛lçˆÏlÓ˚ ÙˆÏôƒ ÌyÜ˛ï˛yÙñ

xlƒ §Ó !Ó£ÏˆÏÎ˚•z 90% l¡∫Ó˚ ÌyÜ˛ˆÏ°G

xˆÏB˛ ˆÜ˛yˆÏly!òl•z xy!Ù class 10 xÓ!ô

Ë˛yˆÏ°y l¡∫Ó˚ ˛õy•z!l– xˆÏlˆÏÜ˛•z í˛z˛õˆÏò¢

!òˆÏÎ˚!SÈˆÏ°l ˆÎ í˛y_´yÓ˚# ˛õí˛¸yÓ˚ çlƒñ Ü˛yÓ˚î

ï˛yˆÏï˛  Entrance ˛õÓ˚#«˛yˆÏï˛ xˆÏB˛Ó˚ l¡∫Ó˚

°yˆÏà ly– xB˛ xyÙyÓ˚ !ã˛Ó˚Ü˛y°•z Ë˛yˆÏ°y

°yàï˛ñ ˆ§•z Ë˛yˆÏ°y °yày ˆÌˆÏÜ˛•z xyÓyˆÏÓ˚y ˆçˆÏòÓ˚ ÓˆÏ¢ í˛zFã˛Ùyôƒ!ÙˆÏÜ˛ Biology !Ó£ÏÎ˚!ê˛ˆÏÜ˛ Óyò !òˆÏÎ˚

Statistics ˆlGÎ˚y ÎyˆÏï˛ ˆÜ˛í˛z Ü˛áˆÏly ç#Ól ˆÌˆÏÜ˛ xB˛ˆÏÜ˛ Óyò ly !òˆÏï˛ ˛õyˆÏÓ˚–

fl%ÒˆÏ°Ó˚ à!u˛ ˛õyÓ˚ Ü˛ˆÏÓ˚ ÷Ó˚& •° xyÓ˚È ~Ü˛ x¢y˝!hs˝ Mathematics Hons. ly!Ü˛ Statistics
Hons. í˛zFã˛Ùyôƒ!ÙÜ˛ ˛õÓ˚#«˛y !òˆÏÎ˚   ˛õÓ˚#«˛yÓ˚ Entrance exam. !ò ~ÓÇ ï˛yˆÏï˛ !°!áï˛

˛õÓ˚#«˛yˆÏï˛ ˛õy¢ Ü˛Ó˚ˆÏ°G xÜ,˛ï˛Ü˛yÎ≈ ••z interview ˆï˛ñ ~Ó˚ ˛õy¢y˛õy!¢ Ü˛°Ü˛yï˛y !ÓŸª!Óòƒy°ˆÏÎ˚Ó˚ ò%!ê˛

Ü˛ˆÏ°ˆÏç Ê˛Ù≈ ï%˛!°– ~Ü˛!ê˛ ˆÙÔ°yly xyçyò Ü˛ˆÏ°çñ xyÓ˚ ~Ü˛!ê˛ Ù•yÓ˚yçy Ùî#w ã˛w Ü˛ˆÏ°ç– •zFSÈy

!SÈ°ly Ü˛ˆÏ°ˆÏç Ë˛!ï˛≈ •GÎ˚yÓ˚– í»˛˛õ ˆòˆÏÓy ~Ó˚Ü˛Ù ˛õ!Ó˚Ü˛“ly !SÈ°– !Ü˛v˝ ~•zÓyˆÏÓ˚ ˆçÏò áyˆÏê˛!l– ≤ÃyÎ˚

ˆçyÓ˚ Ü˛ˆÏÓ˚•z Ùy Ë˛!ï˛≈ Ü˛!Ó˚ˆÏÎ˚ ˆòÎ˚ Óy!í˛¸ ˆÌˆÏÜ˛ §ÓˆÏã˛ˆÏÎ˚ Ü˛yˆÏSÈÓ˚ Ü˛ˆÏ°ç Ù•yÓ˚yçy Ùî#w ã˛w Ü˛ˆÏ°ˆÏçñ

ˆçyÓ˚ ˆáˆÏê˛!SÈ° ÷ô% ~Ü˛ê˛y !Ó£ÏˆÏÎ˚•z ˆÎ Math Hons. ˛õí˛¸ˆÏÓy ~ÓÇ ˆÜ˛yˆÏly ˛≤Ãy•zˆÏË˛ê˛ ˆÜ˛y!ã˛Ç ~ ˛õí˛¸ˆÏÓy

lyñ Ü˛ˆÏ°ˆÏç ì%˛ˆÏÜ˛ !Ü˛ •ˆÏ°y çy!llyñ Óy•zˆÏÓ˚ ˆÌˆÏÜ˛ Îy Îy ÷ˆÏl!SÈ°yÙ ˆò!á §Ó•z ï˛yÓ˚ í˛zˆÏŒê˛y– ≤ÃÌÙ !òl•z

S.M. §ƒyˆÏÓ˚Ó˚ xyhs˝!Ó˚Ü˛ï˛y– ˛õí˛¸yˆÏlyñ ˆÓyV˛yˆÏlyñ xl%ˆÏ≤ÃÓ˚îy ˆòGÎ˚y G ô#ˆÏÓ˚ ô#ˆÏÓ˚ §Ó §ƒyÓ˚ÈüÈÙƒyˆÏÙˆÏòÓ˚

˛≤ÃˆÏï˛ƒÜ˛ SÈyeÈüÈSÈye#ˆÏÜ˛ lçÓ˚ ˆòGÎ˚y xyÙyˆÏÜ˛ xÓyÜ˛ Ü˛ˆÏÓ˚!SÈ°– ÷ô% xB˛•z ly ~Ó˚ ˛õy¢y˛õy!¢
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StatisticsÈüÈ~Ó˚ xly!Ùe §ƒyˆÏÓ˚Ó˚ xÓòylG xyÙyÓ˚ ç#ÓˆÏl xlfl∫#Ü˛yÎ≈– ~Ó˚˛õÓ˚ xy!§ Ü˛°Ü˛yï˛y

!ÓŸª!Óòƒy°ˆÏÎ˚Ó˚ !§ˆÏ°Óy§ G ˛õÓ˚#«˛yÓ˚ Ü˛ÌyÎ˚ñ lï%˛l Ü˛ˆÏÓ˚ xyÓ˚ Ó°yÓ˚ !Ü˛S%È ˆl•z– ã˛y˛õ xyÓ˚ ˛õ!Ó˚◊Ù

ò%•zÈüÈ•z Óyí˛¸ˆÏï˛ ÌyÜ˛°– ˆÜ˛yˆÏly ~Ü˛!òl S. M. §ƒyÓ˚•z xyÙyˆÏòÓ˚ ~Ü˛ Senior ~Ó˚ í˛zòy•Ó˚î !òˆÏÎ˚

ÓˆÏ°!SÈˆÏ°l ˆÎ !mï˛#Î˚ ÓˆÏ£Ï≈ ˆ§ xˆÏlÜ˛ Ü˛Ù l¡∫Ó˚ ˆ˛õˆÏÎ˚G Ü˛#Ë˛yˆÏÓ ï,˛ï˛#Î˚ ÓˆÏ£Ï≈Ó˚ ˆ¢ˆÏ£Ï ÚÊ˛yfiê≈˛Üœ˛y§Û

~ˆÏl!SÈ°– !mï˛#Î˚ ÓˆÏ£Ï≈Ó˚ ˆ¢ˆÏ£Ï xyÙyˆÏòÓ˚ G ˆÓ˚çyŒê˛ ˆÓÓ˚ •° ~ÓÇ ˆ§•z !ÓˆÏ¢£Ï í˛zòy•Ó˚ˆÏîÓ˚ SÈye#!ê˛

~ÓyÓ˚ xy!Ù– 200ÈüÈ~ 70ÈüÈ~ Hons. 68 ˆï˛ ˆÊ˛°ñ ˆ˛õˆÏÎ˚!SÈ°yÙ 69. ˆÓ˚çyŒê˛ ˆòˆÏá Ü˛yß¨yÎ˚ ˆ§!òl

ˆË˛ˆÏ. ˛õˆÏí˛¸!SÈ°yÙ– ÙˆÏl •ˆÏÎ˚!SÈ° xyÓ˚ ˛õí˛¸y÷ly•z Ü˛Ó˚Ó ly– ˆÜ˛yˆÏly §ƒyÓ˚ÈüÈÙƒyˆÏÙÓ˚y•z !Ü˛S%È ÓˆÏ°l!l–

÷ô% Ùy ÓˆÏ°!SˆÏÈ°l ‘‘Robert Bruce ~Ó˚ à“ ˛õˆÏí˛¸y!l⁄ •y° SÈyí˛¸ˆÏ° ˆï˛y ã˛°ˆÏÓly– ˆÎÓ˚Ü˛Ù áyGÎ˚y

òyGÎ˚y Ü˛ˆÏÓ˚yñ â%ÙyGñ •Ñyê˛y ã˛°y Ü˛ˆÏÓ˚y ˆ§Ó˚Ü˛Ù xB˛G Ü˛Ó˚ˆÏï˛ •ˆÏÓ °«˛ƒº‹T •G ly–ÛÛ ÷Ó˚& •ˆÏ°y lï%˛l

°í˛¸y•zñ ˆÎ Ë˛yˆÏÓ•z ˆ•yÜ˛ Hons. !lˆÏÎ˚ ˛õy¢ Ü˛ˆÏÓ˚ ˆà!SÈ– ~ÓyÓ˚ ÚÚÊ˛yfiê≈˛Üœ˛y§ÛÛ ˆ˛õˆÏï˛ •ˆÏÓ– ¢ï˛Î%ˆÏk˛Ó˚

ˆ¢ˆÏ£Ï Ü˛ˆÏÓ˚yly Ü˛yˆÏ° !ï˛lÓSÈÓ˚ !Ù!°ˆÏÎ˚ 64% ˆ˛õˆÏÎ˚ B. Sc. Hons. ˛õy¢ Ü˛!Ó˚–

2020ÈüÈ §yˆÏ°Ó˚ Ù•yÙyÓ˚#ˆÏï˛ xyÙyˆÏòÓ˚ §ÙhflÏ !¢«˛yÓ˚ certificateÈüÈ •z Ü˛yÎ≈ï˛ ÓƒÌ≈ •ˆÏÎ˚ ˛õˆÏÓ˚ñ

Ó˚yˆÏçƒÓ˚ !¢«˛y≤Ã!ï˛¤˛yl=!°ˆÏï˛ xÓƒÓfliyñ M. Sc ~Ó˚ çlƒ §ÙhflÏ˛ ˛õÓ˚#«˛y Ó¶˛ Ü˛ˆÏÓ˚ ˆòGÎ˚y •Î˚– ~Ó˚•z

Ùy Ï̂V˛ Banaras Hindu University ÈüÈ~Ó̊ M.ScÈüÈ Ë˛!ï≈̨ Ó̊ çlƒ offlineü~ entrance exam •Î̊– §Ó≈Ë˛yÓ̊ï˛#Î̊

ã˛ï%˛Ì≈ fliyl ˆ˛õˆÏÎ˚ Ë˛!ï˛≈ ••z M. Sc. ˆï˛– xyÙyÓ˚ xyçG ÙˆÏl •Î˚ÈüüüÈ xyÙyÓ˚ ç#ÓˆÏl xlƒï˛Ù ~Ü˛!ê˛ Ü˛!ë˛l

!Ó£ÏÎ˚ !SÈ° Ùî#w ã˛w Ü˛ˆÏ°ç ˆÌˆÏÜ˛ BHU ˆï˛ ã˛y™ ˛õyGÎ˚yñ xyÓyÓ˚G xy!Ù ≤ÃÙyî ˛õy•z xôƒyÓ§yÎ˚ G

!lÎ˚Ùyl%Ó!ï≈˛ï˛yÓ˚ Ü˛yˆÏSÈ §Ó !Ü˛S%È •yÓ˚ ÙylˆÏï˛ Óyôƒ– ≤ÃÌÙ ˆ§ˆÏÙfiê˛yÓ˚ onlineüÈ~ Class ã˛°yÓ˚ ˛õÓ˚

xyÙyˆÏòÓ˚ ˆ•yˆÏfiê˛ÏˆÏ° ã˛ˆÏ° ˆÎˆÏï˛ •Î˚– ˆ•yˆÏfiê˛° ç#Ól xyÓ˚ ~Ü˛ x!Ë˛K˛ï˛y– ˆ§•z ˆÎ 2021ÈüÈ~ Óy!í˛¸

ˆSÈˆÏí˛¸!SÈ°yÙñ ï˛yÓ˚˛õÓ˚ ˆÌˆÏÜ˛ ÓyÓyÈüÈÙyñ ˆÓylñ !¢«˛ÏˆÏÜ˛Ó˚ Óy•zˆÏÓ˚G Ó¶%˛ˆÏòÓ˚ Ë)˛!ÙÜ˛y xl%Ë˛Ó Ü˛ˆÏÓ˚!SÈ–

BHUÈüÈˆï˛ ÌyÜ˛yÜ˛y°#lÈüÈ•z xyÙyˆÏòÓ˚ Topology-Sir, Dr. Anupam PriyadarshiÈüÈ~Ó˚

§yˆÏÌ Ü˛Ìy Ó!° ~ÓÇ xyÙyÓ˚ !ÓˆÏòˆÏ¢ Ph. D. Ü˛Ó˚yÓ˚ •zFSÈy ˆ˛õy£Ïî Ü˛!Ó˚– !ï˛!l ï˛ál xyÙyˆÏÜ˛

Mathematical Biology §¡∫ˆÏ¶˛ ≤ÃÌÙ ôyÓ˚îy ˆòl ~ÓÇ world-wideÈüÈ~ !Ó£ÏÎ˚ê˛y Ü˛ï˛ê˛y ã˛!ã≈˛ï˛ñ

~ÓÇ ~•z !Ó£ÏˆÏÎ˚ Ü˛yç Ü˛Ó˚yÓ˚ Ü˛Ìy ÓˆÏ°l– xy!Ù Ó˚#!ï˛Ùï˛ xÓyÜ˛ñ  ≤ÃÌÙï˛ñ Mathematical Biology

ÓˆÏ° ˆÎ ~Ü˛!ê˛ !Ó£ÏÎ˚ !ÓŸªç%ˆÏí˛¸ Ó‡°ã˛!ã≈˛ï˛ ˆ§ê˛y xçyly !SÈ°– !mï˛#Î˚ï˛ñ xy!Ù §Ó§ÙÎ˚ Number

theory ˆï˛ Ü˛yç Ü˛Ó˚Ó ˆË˛ˆÏÓ ~ˆÏ§!SÈ°yÙ xyÓ˚ applied mathematics-~Ó˚ base xyÙyÓ˚ ~Ü˛ê%˛

lí˛¸ÓˆÏí˛¸ !SÈ°– ˆ§ ~Ü˛ xq$ï˛ ê˛ylyˆÏ˛õyˆÏí˛¸l– lï%˛l !Ó£ÏÎ˚ê˛yÓ˚ ≤Ã!ï˛ ~ï˛ê˛y ê˛yl xl%Ë˛Ó Ü˛Ó˚!SÈ°yÙ xyÓyÓ˚

Ë˛Î˚G ˆ˛õˆÏÎ˚!SÈ°yÙ ˆÎ ˛õyÓ˚Ó !Ü˛ly– Coursework, ˛õÓ˚#«˛y ~§ˆÏÓÓ˚ ÙyˆÏV˛ lï%˛l !Ó£ÏÎ˚ê˛yˆÏÜ˛ §ÙÎ˚

!òˆÏï˛– §ƒyÓ˚ˆÏÜ˛ §Ó çyly•z– !ï˛!l ÓˆÏ°lñ “Growth is painful, change is painful but it

is inevitable.” §!ï˛ƒ•z ï˛y•z– ≤Ã!ï˛˛ õòˆÏ«˛˛õÈüÈ~ ï˛y Ó%V˛ˆÏï˛ ˛õy!Ó˚– ˛õÓ˚Óï˛#≈ˆÏï˛ ~•z !Ó£ÏˆÏÎ˚•z Project

~Ó˚ Ü˛yç ÷Ó˚& Ü˛!Ó˚– !ÓˆÏòˆÏ¢ Ph. D. Ü˛Ó˚yÓ˚ ˛õÓ˚#«˛yˆÏï˛ Ó§Ó ~•z Ü˛Ìy çylyˆÏï˛ Óy!í˛¸ ˆÌˆÏÜ˛ ~Ü˛ê%˛

xy˛õ!_ çy!lˆÏÎ˚!SÈ° !Ü˛v ˆ§ê˛y xyÓ˚G ò,ì˛¸ •° Îál ≤ÃÌÙÓyÓ˚ CSIR-NET ˛õÓ˚#«˛yˆÏï˛ Ó!§ ~ÓÇ í˛z_#î≈

••z– !ÓˆÏòˆÏ¢ apply Ü˛Ó˚yÓ˚ ˛õk˛!ï˛ ˆÓ¢ °¡∫yñ ˆ§•z semester-~ apply Ü˛Ó˚ˆÏï˛ •zFS%ÈÜ˛ ï˛yÓ˚ ~Ü˛ÓSÈÓ˚
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xyˆÏà ˆÌˆÏÜ˛ !Ó!Ë˛ß¨ ˛õÓ˚#«˛y !òˆÏï˛ •Î˚– ï˛yÓ˚ çlƒ §ÓˆÏã˛ˆÏÎ˚ çÓ˚&Ó˚# •° American English çyly–

÷Ó˚& •° GREÈüÈ~Ó˚ ≤Ã›!ï˛– !ÓˆÏòˆÏ¢Ó˚ ˛õÓ˚#«˛y=!°Ó˚ ÙˆÏôƒ GRE ˛õÓ˚#«˛y!ê˛ §ÓˆÏã˛ˆÏÎ˚ Ü˛!ë˛l– Ù)°ï˛ ~Ó˚

English section !ê˛– ~•z ˛õÓ˚#«˛y!ê˛ ~Ü˛ÓyˆÏÓ˚ ˛õy§ Ü˛Ó˚ˆÏ°G TOEFL ˛õÓ˚#«˛y!ê˛ xyÙyˆÏÜ˛ ò%ÈüÈÓyÓ˚

!òˆÏï˛ •Î˚– ï˛yÓ˚˛õÓ˚ ÷Ó˚& •Î˚ University Selection. xÌ≈yÍ ˆÜ˛yÌyÎ˚ apply Ü˛Ó˚Ó– !°áˆÏï˛ •Î˚

S.O.P. xÌ≈yÍ MathematicsÈüÈ~ xyÙyÓ˚ xy@˝ÃˆÏ•Ó˚ Ü˛yÓ˚îñ Diversity Statement xÌ≈yÍ

MathematicsÈüÈ~ Ph.D. Ü˛Ó˚yÓ˚ ˛õÓ˚ §ÙyˆÏçÓ˚ ≤Ã!ï˛ òyÎ˚Ók˛ï˛y ~ÓÇ xyÓ˚G !Ü˛S%È writing sample–

ï˛yÓ˚ ˛õÓ˚Óï˛#≈ ˛õòˆÏ«˛˛õ •° recommendation letter xÌ≈yÍ ˆÎ xôƒy˛õÜ˛Ó˚y xyÙyÎ˚ ˛õ!í˛¸ˆÏÎ˚ˆÏSÈl

ï˛yˆÏòÓ˚ ˆÌˆÏÜ˛ xyÙyÓ˚ ò«˛ï˛y ~ÓÇ ~•z !Ó£ÏˆÏÎ˚ performanceÈüÈ~Ó˚ Îyã˛y•z Ü˛Ó˚y– ~•z §ÙÎ˚ ˆòÓò)ˆÏï˛Ó˚

ÙˆÏï˛y xyÙyˆÏÜ˛ ÓÑyã˛yl xly!Ùe §ƒyÓ˚– ï˛yÓ˚˛õÓ˚ xyÙyÓ˚ ò%!ê˛  projectÈüÈ~Ó˚ í˛z˛õÓ˚ •Î˚ interview G

§ˆÏÓ≈y˛õ!Ó˚ xyÙyÓ˚ í˛z_ˆÏÓ˚ ï˛yÓ˚y §v!‹T °yË˛ Ü˛ˆÏÓ˚– 21st February 2024ÈüÈ~ xy!Ù University of

Iowa ˆÌˆÏÜ˛ offer letter ˛õy•z– §ÙhflÏ ≤Ã!e´Î˚yˆÏï˛ ¢yÓ˚#!Ó˚Ü˛ñ Ùyl!§Ü˛ ã˛y˛õ xˆÏlÜ˛ê˛y•z !SÈ°ñ !Ü˛v ~•z

˛õ%ˆÏÓ˚y ≤Ã!e´Î˚yˆÏï˛•z xyÙyÓ˚ ˜ôÎ≈ xyÓ˚ ÙˆÏlÓ˚ ˆçyÓ˚ ò%•z •z ˆÓˆÏí˛¸ˆÏSÈ– ï˛yÓ˚˛õÓ˚ ÷Ó˚& •Î˚ Legal process–

ˆ§ xyÓ˚ ~Ü˛ V˛!E˛ñ ~§Ó Ü˛Ó˚ˆÏï˛ Ü˛Ó˚ˆÏï˛ 2nd AugustÈüÈ~ ~Ü˛y~Ü˛y ã˛ˆÏ° ~°yÙ Iowa ˆï˛– !òÓƒ

Ü˛yê˛ˆÏSÈ !òlÈÈüüüÈÈ≤ÃÌÙÓyÓ˚ ~Ü˛y ~Ü˛y ~ˆÏï˛yê˛y °¡∫y §Ê˛Ó˚ñ ≤ÃÌÙÓyÓ˚ snowfall ˆòáyÈüüüÈxyÓyÓ˚ ˆ§•z

snow ˆï˛•z xySÈyí ¸̨ ˆá Ï̂Î˚ ˛õ Ï̂í ¸̨ ÎyGÎ˚yñ Ü˛á Ï̂ly Ü˛á Ï̂ly Ü˛y Ï̂çÓ˚ x!ï˛!Ó˚_´ ã˛y˛õ– !Ó Ï̂ò Ï̂¢ ~ Ï̂§ weekend

~ ò%à≈y˛õ%ˆÏçyñ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ Óy•zˆÏÓ˚G ˆÎ lï%˛l ~Ü˛ê˛y ˛õ!Ó˚ÓyÓ˚ñ â!í˛¸Ó˚ ÜÑ˛yê˛y !Ù!°ˆÏÎ˚ !Ù!°ˆÏÎ˚ !Ù!ê˛Ç !Ù!SÈ°ñ

ã˛ˆÏ° ÎyˆÏFSÈ !òl–

~•z 25 ÓSÈˆÏÓ˚Ó˚ ç#ÓˆÏl xˆÏlÜ˛ âê˛ly•z bifurcation parameterüÈ~Ó˚ ÙˆÏï˛y Ü˛yç Ü˛Ó˚ˆÏSÈ– ÎyÓ˚

Ê˛ˆÏ° xˆÏlÜ˛ !Ü˛S%È•z §Ω˛Ó •ˆÏÎ˚ˆÏSÈ– xyç ~ï˛ ò)ˆÏÓ˚ ~Ü˛y òÑy!í˛¸ˆÏÎ˚ ÌyÜ˛yÓ˚ §y•§ ç%!àˆÏÎ˚ˆÏSÈ ˛õ!Ó˚ÓyÓ˚ñ

fl%Ò°ÈüÈÜ˛ˆÏ°çñ !ÓŸª!Óòƒy°ˆÏÎ˚Ó˚ !¢«˛Ü˛ÈüÈ!¢!«˛Ü˛yñ xôƒy˛õÜ˛ÈüÈxôƒy!˛õÜ˛y G Ó¶%˛Ó˚y– ~álG xˆÏlÜ˛ ˛õÌ Óy!Ü˛ñ

xy˛õyï˛ï˛ ~•z ˛õˆÏÌÓ˚ §D# xB˛•z–
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A Breif History of Fractional Calculus
Shraban Das

Year of admission : 2015

The initial question that gave rise to the term “fractional calculus” as whether
the concept of a derivative of integer order could be extended to make sense when
the order is a fraction. Later the question became: Can n be any number: fractional,
irrational, or complex? Because the latter question was answered affirmatively, the
name “fractional calculus” has become a misnomer and might better be called
integration and differentiation to an arbitrary order.

Leibniz invented the notation 
n

n
''d y"
dx

. Perhaps it was a naive play with symbols

that prompted ˆL'Hopital  in 1695 to ask Leibniz: “What if n be 1
2 ?” Leibniz replied:

“This is an apparent paradox from which, one day, useful consequences will be
drawn.”

In his letters to Johann Bernoulli, Leibniz refers to derivatives of “general
order.” In a separate correspondence with John Wallis, where Wallis’s infinite
product is discussed, Leibniz suggests that differential calculus could have been

employed to derive this result. He uses the notation 

1
2

1
2

d y

dx
 to represent the derivative

of a order 1
2 .

In 1730 Fourier wrote that “if n is a positive integer 
n

n
d y
dx

can be found by

continued differentiation. Such a way, however, is not evident if n is a fraction. But
yet with the help of interpolation, one may be able to expedite the matter.”

In 1819, the first mention of a derivative of arbitrary order appears in a text.
In his 700 page text on calculus, S. F. Lacroix developed a mere mathematical
exercise generalizing from a case of integer order. Starting with y = xm, m being
a positive integer, Lacroix easily develops the n-th derivative
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! , .

!
 



n
m n

n
d y m x m n

n mdx  (0.1)

Using Legendre’s symbol for the generalized factorial (the gamma function),
he gets

 
 

1
1 !

 

  

n
m n

n

md y x
m ndx . (0.2)

He then gives the example for y = x and n = 1
2 , and obtains

1
2

1
2

2


d y x

dx
. (0.3)

Joseph Fourier was the next to mention derivatives of arbitrary order. His
definition of fractional differentiation was based on his integral representation of
any function f :

     1 cos2f x f d p x dp
 

 

   
    (0.4)

Now

   cos cos 2
n

n
n

d np x p p x
dx

        (0.5)

Formally replacing n with u (u arbitrary) he obtained the generalization:

     1 cos2 2
u

u
u

d uf x f d p p x dp
dx

 

 

           (0.6)

Fourier states : “The number u that appears in the above will be regarded
as any quantity, positive or negative”.

Liouville made the first major study of fractional calculus. He published three
long memoirs in 1832 and several more publications in rapid succession. The
starting point for his theoretical development was the known result for derivatives
of integral order:

m ax m axD e a e , (0.7)
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which he extended in a natural way to derivatives of arbitrary order
v ax v axD e a e  (0.8)

He assumed that the arbitrary derivative of a function f(x) that may be expanded
in a series of the form

   
0

, Re 0na x
n n

n
f x c e a




  (0.9)

is

 
0

na xv v
n n

n
D f x c a e




 (0.10)

Formula (0.10) known as Liouville’s first formula for a fractional derivative.
It generalizes in a natural way a derivative of arbitrary order v, where is any
number: rational, irrational, or complex. But it has the obvious disadvantage of
being applicable only to functions of the form (0.9). Liouville might have been
aware of these limitations, which led him to propose a second definition.

To obtain his second definition he started with a definite integral related to
the gamma function:

   
 

1
, 0.

v
v a a va v

D x x a
a

    
 

 (0.11)

But Liouville’s definitions were too narrow to last. The first definition is
restricted to functions of the class (0.9), and the second definition is useful only
for functions of the type x–a (with a > 0). Neither is suitable to be applied to a wide
class of functions.

G. F. Bernhard Riemann developed his theory of fractional integration in
his student days, but he withheld publication. It was published posthumously

in his Gesammelte Werke [1892]. He sought a generalization of a Taylor series and
derived

         11 .
x

vv

c

D f x x t f t dt x
V

    
  (0.12)

Because of the ambiguity in the lower limit of integration c, Riemann saw
fit to add to his definition a complementary function  (x). This complementary
function is essentially an attempt to provide a measure of the deviation from the
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law of exponents. The question of existence of a complementary function caused
considerable confusion.

The earliest work that ultimately led to what is now called the Riemann-
Liouville definition appears to be the paper by N. Ya. Sonin entitled “On
differentiation with arbitrary index.” Using Cauchy’s integral formula and taking
Gamma function in place of factorial, by the method of contour integration he
produces the definition

         11 , Re 0.
x

vv
c x

c

D f x x t f t dt v
V

   
  (0.13)

for integration to an arbitrary order.
When x > c in (0.13), we have Riemann’s definition (0.12) but without a

complementary function. The most used version occurs when c = 0,

         1
0

1 , Re 0.
x

vv
x

c

D f x x t f t dt v
V

   
   (0.14)

This form of the fractional integral often is reffered to as the Riemann-
Liouville fractional integral.

Above, we have provided a brief overview of some classical developments
in fractional calculus. Over time, numerous fractional derivatives and integrals
have been proposed and studied by several mathematicians.

In conclusion, fractional calculus provides a fascinating extension of classical
calculus, allowing us to explore mathematical concepts that involve derivatives and
integrals of non-integer orders. By generalizing the notions of differentiation and
integration, fractional calculus has proven to be a powerful tool in various fields
such as physics, engineering, and finance. Although the subject may initially seem
abstract, its practical applications demonstrate the deep connections between theory
and real-world phenomena. As you continue your studies, a deeper understanding
of fractional calculus can open doors to new methods and insights, contributing to
more advanced problem-solving strategies in diverse disciplines.

------------------------
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An Overview of Operations Research:
Techniques, Applications, and Importance

Susmita Sen
Year of admission : 2018

Introduction to Operations Research (OR)
Operations Research (OR) is a field of study that applies advanced analytical

methods to help make better decisions. It is a discipline that uses mathematical
models, statistical analysis, optimization techniques, and algorithms to solve complex
decision-making problems in various industries. OR is crucial for organizations
aiming to improve their efficiency, reduce costs, optimize resources, and make
data-driven decisions.

The origins of Operations Research can be traced back to World War II,
where military operations required better resource allocation and logistical planning.
Since then, the field has evolved and expanded into a wide range of industries,
including manufacturing, transportation, finance, healthcare, and telecommunications.

Operations Research (OR) is a multidisciplinary field that uses mathematical
models, statistical analysis, and optimization techniques to solve complex decision-
making problems in business, engineering, and other domains. The primary goal of
operations research is to provide a systematic and quantitative approach to decision-
making that enhances efficiency, productivity, and overall performance. In the
following sections, we will explore the history, scope, key methodologies,
applications, and challenges of operations research, providing a detailed overview
of the field.

Key Techniques in Operations Research

1. Linear Programming (LP): Linear Programming is a mathematical
technique used to optimize a linear objective function, subject to a set of linear
constraints. It is widely used in problems involving the allocation of limited resources
such as production planning, workforce management, and transportation logistics.
The Simplex method is commonly used to solve LP problems.
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2. Nonlinear Programming (NLP): In cases where the objective function or
constraints are nonlinear, nonlinear programming methods are used. NLP is applied
in many real-world problems where relationships between variables are complex
and not linear.

3. Dynamic Programming (DP): Dynamic programming is used for solving
problems that can be broken down into smaller sub-problems. It is particularly
useful for sequential decision problems and multi-stage optimization, such as
inventory control, shortest path problems, and resource allocation.

4. Integer Programming (IP): Integer Programming is an extension of linear
programming where some or all of the decision variables are restricted to be integers.
It is particularly useful for problems involving discrete decisions, such as scheduling,
facility location, and project selection.

5. Simulation: Simulation techniques are used to model and analyze the
behavior of complex systems over time. By simulating real-world processes, OR
practitioners can study how systems respond to different inputs and conditions
without physically implementing them. Simulation is widely used in manufacturing,
supply chain management, and queuing systems.

6. Queuing Theory: Queuing Theory deals with the study of waiting lines
or queues. It helps in understanding and optimizing systems where there is a constant
arrival of entities (like customers or data packets) and limited resources to serve
them. This technique is particularly useful in telecommunications, healthcare, retail,
and transportation sectors.

Applications of Operations Research

1. Manufacturing and Production: In manufacturing, OR techniques are
used to optimize production schedules, manage inventory, and streamline supply
chains. For instance, linear programming can help in determining the optimal number
of products to manufacture given constraints on resources. Simulation can also be
applied to model production lines and improve operational efficiency.

2. Transportation and Logistics: OR is widely used in transportation and
logistics to solve problems related to routing, scheduling, and inventory management.
The famous Traveling Salesman Problem (TSP), which seeks to find the shortest
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route for a salesman visiting multiple cities, is an example of an OR problem in
logistics.

3. Healthcare: In healthcare, OR is used for hospital management, patient
scheduling, resource allocation, and the optimization of medical procedures. For
example, queuing theory is used to optimize patient flow in emergency rooms,
while linear programming can help in optimizing hospital staff schedules.

4. Financial Services: OR is also applied in finance to solve problems such
as portfolio optimization, risk management, and financial planning. Techniques
like decision analysis and simulation are commonly used in investment analysis
and to evaluate the risk of different financial instruments.

5. Supply Chain Management: OR techniques are essential in optimizing
supply chains, where the goal is to reduce costs and improve efficiency. Techniques
such as inventory optimization, transportation planning, and demand forecasting
are key applications of OR in supply chain management.

6. Telecommunications: In the telecommunications industry, OR is used to
optimize network performance, minimize congestion, and improve resource
allocation. For example, network flow analysis is used to optimize the routing of
data in networks, while queuing theory helps in analyzing and improving the
performance of communication systems.

7. Energy and Utilities: In the energy sector, OR is used for resource
management, demand forecasting, and optimizing power generation and distribution.
Techniques like linear programming are used to optimize the allocation of energy
resources, and simulation is used to model and manage energy grids.

Importance of Operations Research

1. Improved Decision-Making: The primary benefit of OR is its ability to
provide decision-makers with the tools to make informed, data-driven decisions.
By using mathematical models and analytical techniques, organizations can evaluate
different alternatives and choose the best course of action.

2. Cost Reduction: OR helps organizations minimize costs by identifying
inefficiencies and suggesting optimal solutions. This is especially beneficial in
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industries where resource allocation and operational efficiency directly impact
profitability.

3. Resource Optimization: OR techniques enable businesses to allocate
limited resources such as time, money, and manpower more effectively. This leads
to increased productivity and better utilization of assets.

4. Increased Efficiency: By analyzing complex systems and processes, OR
helps identify bottlenecks, streamline operations, and improve overall efficiency.
This is especially valuable in manufacturing, supply chains, and service industries.

5. Better Risk Management: With methods like decision analysis and
simulation, OR helps businesses evaluate potential risks and their consequences.
This enables organizations to make more informed choices and develop strategies
for mitigating risks.

6. Competitive Advantage: Organizations that effectively apply OR techniques
are often able to gain a competitive advantage by making smarter decisions,
improving efficiency, and delivering better value to customers. This can be crucial
in industries with high competition, such as manufacturing, logistics, and finance.

______________
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Mathematics at Maharaja Manindra Chandra
College: A Legacy of Excellence

Vikash Kumar Gupta
Semester-V

Mathematics has always been the backbone of scientific and technological
advancements, and at Maharaja Manindra Chandra College, it holds a special place
in our academic and intellectual journey. As we gather for this reunion, it is an
opportune moment to reflect on the rich mathematical heritage of our institution,
our personal growth in this field, and the promising future it holds for aspiring
mathematicians.

Mathematics: A Pillar of Intellectual Development
Mathematics is not just about numbers and formulas—it is a language of

logic, precision, and abstraction. At Maharaja Manindra Chandra College, our
rigorous curriculum in Real Analysis, Abstract Algebra, Linear Algebra, Calculus,
Vector Analysis, Probability, and Game Theory has shaped us into critical thinkers.
The structured approach of our faculty has encouraged us to explore beyond
textbooks, connecting theoretical concepts with real-world applications.

Our professors have always emphasized problem-solving techniques, fostering
an environment where students develop deep analytical skills. Whether it is proving
the fundamental theorems of algebra or solving complex differential equations, the
journey has been intellectually stimulating and rewarding.

Memorable Classroom Experiences :
Mathematics classes at our college have been more than just lectures; they

have been interactive sessions of discovery. The joy of understanding an intricate
proof, the challenge of solving unsolved problems, and the excitement of tackling
advanced mathematical concepts are memories that we all cherish.

The department’s commitment to academic excellence is reflected in seminars,
workshops, and guest lectures by distinguished mathematicians. These events have
provided us with insights into current research trends, making us aware of how
mathematics is shaping industries, from artificial intelligence to financial modeling.
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Friendship and Collaboration in Mathematics :
One of the most beautiful aspects of studying mathematics at Maharaja

Manindra Chandra College has been the strong sense of camaraderie among students.
Solving difficult problems together, discussing different approaches, and engaging
in friendly mathematical debates have strengthened our friendships and deepened
our understanding of the subject.

Mathematical problem-solving often requires teamwork, and the collaborative
spirit we developed here will continue to guide us in our professional and academic
endeavors.

Looking Ahead : The Future of Mathematics :
As we step beyond college life, mathematics remains a guiding force. Many

of us will pursue careers in academia, research, data science, finance, cryptography,
and applied mathematics. The strong foundation we have built here will serve as
a stepping stone for future discoveries and innovations.

Mathematics is ever-evolving, and as alumni of this esteemed institution, we
carry the responsibility of advancing the subject further. Whether through research,
teaching, or practical applications, we will continue contributing to the world of
mathematics in meaningful ways.

A Heartfelt Thank You :
As we celebrate this reunion, let us express our gratitude to our professors,

mentors, and fellow students who have been a part of this incredible journey. The
knowledge we have gained and the friendships we have built will always remain
invaluable.

May Maharaja Manindra Chandra College continue to inspire generations of
mathematicians, just as it has inspired us.

Long live the love for mathematics!

_______________
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Mathematics: The Art of Logical Thinking
Sumit Kumar Singh

Semester-V

Mathematics is more than just numbers and equations—it is the foundation
of logic, problem-solving, and critical thinking. As we reunite at Maharaja Manindra
Chandra College, it is the perfect time to reflect on the profound impact mathematics
has had on our academic journey and how it continues to shape the world around
us.

Mathematics : A Tool for Understanding the World
Mathematics is the universal language that explains the patterns of nature,

the structure of the universe, and the complexities of technology. From calculus in
physics to probability in statistics, every concept we have learned at our college has
given us a deeper insight into how the world operates.

At Maharaja Manindra Chandra College, we have explored subjects like
Group Theory, Linear Algebra, Real Analysis, and Game Theory, realizing that
each mathematical discipline connects to real-world applications. The power of
mathematics lies in its ability to transform abstract ideas into practical solutions.

Lessons from the Classroom and Beyond
The rigorous training we have received in mathematics has not only sharpened

our minds but also instilled a habit of logical reasoning and structured thinking.
The thrill of proving a theorem, the challenge of solving complex problems, and
the satisfaction of discovering elegant solutions have been the highlights of our
journey.

Our professors have always emphasized conceptual understanding over
memorization, pushing us to question, analyze, and discover. The mathematical
discussions, late-night problem-solving sessions, and friendly debates with classmates
have made learning an exciting and collaborative experience.

Mathematics and Its Role in Future Innovations
In today’s digital age, mathematics is the backbone of artificial intelligence,

cryptography, data science, and financial modeling. The knowledge we have gained
here will serve as a stepping stone for future research and technological
advancements.
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Mathematics is not just a subject—it is a mindset. Whether we pursue careers
in research, academia, business, or technology, the logical approach we have
developed through mathematics will guide us in solving real-world problems
efficiently.

A Tribute to Our College and Faculty
As we celebrate this reunion, we must acknowledge the dedication of our

professors and mentors, who have been instrumental in shaping our academic
growth. Their guidance has instilled in us the confidence to tackle complex challenges
and the curiosity to explore new ideas.

The friendships we have built, the knowledge we have gained, and the
experiences we have shared will remain with us forever. Mathematics has given us
the ability to think critically and solve problems systematically, skills that will stay
relevant no matter where life takes us.

Conclusion : The Beauty of Mathematics
Mathematics is timeless, and its impact is limitless. As we move forward, let

us continue to embrace the beauty of mathematical thinking and apply it to make
meaningful contributions to society.

Here’s to a lifelong journey of discovery and learning in mathematics!

______________________
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The Role of Mathematics in Shaping the Future
Rohit Kumar Shaw

Semester-V

Mathematics has been the foundation of human progress for centuries, driving
advancements in science, technology, and daily life. As we gather for this reunion
at Maharaja Manindra Chandra College, it is a perfect time to reflect on the
significance of mathematics in our education and its profound impact on the world
around us.

Mathematics: The Universal Language
Mathematics is often called the language of the universe because it explains

everything from the motion of planets to the behavior of subatomic particles.
Whether in calculus, algebra, or statistics, we have seen how mathematical principles
provide clarity and structure to seemingly complex phenomena.

During our time at Maharaja Manindra Chandra College, we have explored
diverse mathematical fields such as Abstract Algebra, Linear Algebra, Real Analysis,
Probability, and Game Theory. These subjects have not only enhanced our problem-
solving skills but also prepared us for real-world applications in science, finance,
engineering, and technology.

Mathematics in Everyday Life and Innovation
Mathematics is not limited to textbooks or classrooms—it plays a crucial role

in shaping modern advancements. From encryption in cybersecurity to predictive
modeling in artificial intelligence, mathematical algorithms influence nearly every
aspect of the digital world.

Fields like data science, machine learning, and cryptography heavily rely on
mathematical concepts, proving that mathematics is a driving force behind the
most groundbreaking innovations of our time. As students of this powerful subject,
we are equipped with the tools to contribute to these evolving fields.

The Joy of Learning Mathematics
Studying mathematics at Maharaja Manindra Chandra College has been an
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exciting and intellectually rewarding journey. The challenge of solving complex
problems, the thrill of discovering elegant proofs, and the satisfaction of
understanding deep mathematical theories have made our learning experience truly
unique.

We owe our gratitude to our professors, mentors, and peers, who have guided
us through this journey. Their dedication and encouragement have shaped us into
critical thinkers and problem solvers.

Looking Ahead: The Future of Mathematics
As we step into the future, mathematics will continue to be an essential part

of our personal and professional lives. Whether in scientific research, financial
analysis, technology, or academia**, the mathematical skills we have gained will
remain invaluable.

Our responsibility as mathematicians is to  explore, innovate, and apply our
knowledge to solve real-world challenges. Mathematics is a field that constantly
evolves, and we must continue learning and growing to keep up with its
advancements.

Conclusion: A Lifelong Passion for Mathematics
Mathematics is more than just a subject—it is a way of thinking, a tool for

understanding the world, and a path to innovation. As we celebrate this reunion, let
us carry forward our passion for mathematics and use it to make meaningful
contributions to society.

Here’s to a future shaped by the power of mathematics!

__________________
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Compounding : The Miracle of Exponential Growth
Gour Hait

Year of admission : 2017

What do we mean when we say something grows exponentially? This article
will give you a brief introduction to the concept of exponential growth and how
compounding works as exponential growth over time. First, let us understand this
by an example.

Suppose a company is hiring employees for a 3-year project. The company
offers two types of salary methods, either you can opt for monthly salary of r 10
lakhs or you can take just r1 for the first month which doubles in the subsequent
months. Suppose, your friend chose the first type of method and you chose the
second type of method. So, after the first year, your friend will have r1.2 cr while
you will have just r4095! So, you may feel despair and think that it would have
been better if you had chosen the first method. But hold on, the miracle is yet to
be revealed. After the completion of the project, your friend will have a total of
r3.6 cr. Can you guess how much money you will have? It is more than r6871 cr!
But how did this happen? Let us see. After the first month you have just r1, after
the second month r2, after the third month r4 that is, 22 etc. In general, after
n + 1 month, you will have r2n. This type of growth is called the exponential
because we are describing the quantity that changes over time as 2 raised to the
exponent n. So, after 3 years, that is, 36 months, you will have a total r(1 + 2 +
22 + ... + 235). This is a finite geometric series consisting of 36 terms with the first

term 1 and common ratio 2. So, the sum is equal to 
362 1
2 1

 , that is, 68719476735.

Although this may not seem realistic, it gives an idea about the power of exponential
growth over time. There is another interesting example of exponential growth. Just
take a A4 size paper and see how many times you can fold it in half. You can do
it hardly 7–8 times. But if you were able to fold it 42 times, it would be as thick
as the distance from the earth to the moon i.e., 384400 km! It is too hard to believe,
but it is true indeed! Exponential growth involves repeated multiplication. We
don’t come across this kind of growth too often in everyday life. We are much
familiar with repeated addition, that is, calculation of the form 2 + 2 + 2 +.......rather
than 2 × 2 × 2 × ..... The growth we get from addition is a lot slower, which is why
it•fs easy to underestimate the power of exponential growth.
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What we have looked at so far was only an example, and there are several
generalisations we can make. Firstly, the base of the exponential expression doesn’t
have to be 2, it could be any real number that is greater than 1. Secondly, rather
than thinking of time as proceeding in discrete monthly steps, we can think of it
as being continuous. This can be captured by the expression bt, where b > 1 and
the time t   0 can run from 0 upto . We can also multiply the time variable by
some constant c > 0 and the entire expression by some positive constant a. This
now gives the expression abct. Any such expression for the real numbers a, b, and
c with a, c > 0 and b > 1 describes exponential growth.

Now we shall discuss how compounding works as exponential growth. First,
we must know what is compounding? Interest is the percentage of the original
amount of money, known as the principal, you earn on an investment or pay on a
loan. Compound interest is the interest calculated on the initial principal plus all
the accumulated interests from previous periods on a deposit or a loan. It is a
simple but beautiful mathematical concept that can turn a small investment into a
large amount over time. The famous scientist Albert Einstein said,‘‘Compound
interest is the eighth wonder of the world. He who understands it, earns it. He who
doesn’t, pays it.’’•Whether you are weak in mathematics or do not love mathematics,
after understanding the concept of compounding, you will fell in love with
mathematics and mathematics never changes or lies. Therefore, the derivations and
lessons in this article will remain valid and relevant for all years and ages to come,
without an expiry date.

Suppose, you started to earn at the age of 25 and you are determined to invest
r10000 per month in an investment plan which gives 15% return (This rate is
realistic over long period) compounded annually till you are of 45 years old. Can
you guess how much money you will be able to acquire? It will be more than r1.5
cr. Now you stop your monthly investment and wait till you turn 50 years old. Then
you will have more than r 3 cr and more than r12 cr when you turn 60. So, what
is the mathematics behind these calculations?

Suppose you invest a principal of rP in an investment plan that gives r%
return compounded annually (in the computation we always express r as a decimal,
for example, 0.05 instead of 5%). So, at the end of the first year, your investment
will be P + Pr i.e., P(1 + r), at the end of second year, P(1 + r) + P(1 + r)r i.e.,
P(1 + r)2 and so on until after t years the investment will become P(1 + r)t.
Denoting this amount by A, we get the formula

A = P(1 + r)t. (1)
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Sometimes the interest is calculated several times within a year. Suppose the
compounding is done n times in a year. For each compounding period the interest

will be r
n . Since there are (nt) compounding periods in t years, a principal amount

r P will become

A = P  1
ntr

n (2)

in t years. Here P is the initial invested amount, r is the annual return, n is the
number of compounding periods, t is the number of years and A is the final amount
after t years. This is the equation that helps the rich to be richer and millionaires
to be billionaires throughout the world! Obviously equation (1) is a special case of
equation (2), where we take n = 1. As you can see the expression under the bracket
is strictly greater than 1 and so this expression works as exponential growth over
time t. Equation (2) depends on four variables P, r, n and t, of which the variable
n appears in two places. So it may have a special effect. It would be interesting to
compare the amount of money a given principal will generate in 1 year for different
compounding periods i.e., for different values of n. To understand this better, we
take P = 1 and r = 1 i.e., you may think that you have invested r1 in a bank that
gives 100% return(though no bank gives such offer but we shall consider it for our
understanding). So, the equation (2) becomes

A =  11
n

n .

If the interest is calculated annually i.e., n = 1, then A = 2. If the interest is
calculated half-yearly i.e., n = 2, then A = 2.25. If the interest is calculated quarterly
i.e., n = 4, then A = 2.44. If the interest is calculated monthly i.e., n = 12, then A
= 2.61. If the interest is calculated weekly i.e., n = 52, then A = 2.69. If the interest
is calculated daily i.e., n = 365, then A = 2.71. Thus, we can see that the value of
A is strictly increasing for increasing number of compounding periods. Now the
question is, are you able to turn your intial investment r1 to r3 by taking the
number of compounding periods sufficiently large? The answer is NO! Even if you
compound it continuously, the value of A will converge to the
2.7182818284590452..., which is strictly less than 3. This is an irrational number
and is denoted by e. Thus e becomes the first number to be defined by a limiting

process,  lim 11
n

n n  = e. So, for continuous compounding, the equation (2) becomes



��������������������������������

��������������������������������

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

(76)

 lim 1
nt

rt
n

rA P Pen  

So far we have discussed about one time investment. What will be the
mathematical formula for a systematic investment plan? Suppose you invest a fixed
amount of money, say rP, after every year in an investment plan that gives r%
interest compounded annually. So, after the first year, the investment will be P +
Pr i.e., P(1 + r). Now, you are adding extra amount rP and hence the revised
amount will be P(1 + r) + P. So, after the second year the total investment will be
{P(1 + r) + P}(1 + r) = P(1 + r)2 + P(1 + r). Continuing in this way, after n years
the total investment will become P(1+ r) + P(1 + r)2 + ... + P(1 + r)n – 1 +
P(1 + r)n. This is also a finite geometric series consisting of n terms with the first
term P(1 + r) and common ratio 1 + r. If we denote this sum by A, then

(1  ){(1  )   1} (1  ){(1  )   1}
1  1 

n nP r r P r rA r r
      

 
.

Instead of a year, if you invest x times in a year, then the formula will be,

   1 1 1
nxr rP x x

A r
x

 
   

  .

So if you save just r5 daily i.e., r150 every month and invest it monthly in
an investment plan that give 15% return annually, then after 30 years you will have
more than r1000000. Just put P = 150, r = 0.15, x = 12, n = 30 and you will get
A = 1051473.

Don ft forget what Einstein said, “...He who doesn’t, pays it.” This becomes
true when you take a loan and then compounding works against you. Suppose you
take a loan of rP at r% interest compounded anually and you want to repay the full
amount within n years. So what will be your yearly repayment amount? After the
first year the total due amount becomes P + Pr = P(1 + r) and you make a
repayment, say rm. Thus, the revised due amount is P(1 + r) – m. After the second
year the total due amount becomes {P(1+ r) – m}(1 + r) = P(1 + r)2 – m(1 + r)
and you again make a repayment of rm. So, the revised due amount after the
second year becomes P(1 + r)2 – m(1 + r) – m. Continuing in this way, after n years
the total due amount will be  P(1 + r)n – m(1 + r)n –1 – m(1 + r)n –2 –... – m(1 + r)
– m.
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But since after n years the due amount will be 0, we have

P(1 + r)n – m(1 + r)n – 1 – m(1 + r)n – 2 – ... – m(1 + r) – m = 0.

m{1 + (1 + r) + (1 + r)2 +... + (1 + r)n – 1} = P(1 + r)n.

   1 1
11 1

n
nr

m P rr
 

   
 

 
 

1

1 1

n

n

rP r
m

r


 
 

.

For monthly installments, the value of m will be

 
 

12

12

112 12

1 112

n

n

rP r
m

r


 

 
.

Suppose you want to buy a flat and for this you take a home loan of r2500000
at 10% annual interest and you have decided that you will repay the full amount
in 30 years. So what will be your monthly EMI? Put P = 2500000, r = 0.1, n =
30 and you will see that your monthly EMI is r21939. Which is more dangerous,
that the total interest that you have to pay is more than r5300000, which is more
than twice the amount you took as a loan!

So try to stay away from taking a big amount of loan over a long period;
rather, start investing even though it’s a little amount. Investing is an essential step
to put your money to work and potentially build wealth using the advantages of
compounding. As you have seen, time is very much crucial for compounding to
work. So, try to start investing as early as possible (if you wish). There is a Chinese
saying, “The best time to plant a tree was twenty years ago. The second best time
is now.” Stay compounding!

_____________
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Blockchain Technology : A Revolutionary Innovation
Ankan Ghosh

Year of admission : 2018

Blockchain technology has emerged as one of the most innovative ideas of
this digital age. At its core, a blockchain is a shared immutable ledger that facilitates
the process of recording transactions and tracking assets across a business network.
It is heavily reliant on the concept of 'Cryptography', which is the study of rules and
regulations that protect data from unauthorised access. Cryptographic techniques
such as hash functions are fundamental to blockchain's security, integrity an
functionality. The key components of blockchain include:

Decentralization: Unlike traditional centralized databases controlled by a
single entity, blockchain operates on a peer-to-peer (P2P) network, where all
participants (nodes) have access to the ledger.

Transparency: Transactions on a public blockchain are visible to all
participants, ensuring accountability and trust.

Blockchain technology has numerous real-world applications:
i) The most well-known application is in cryptocurrencies like Bitcoin and

Ethereum. Blockchain enables secure and transparent transactions without the need
for banks.

ii) In healthcare ,blockchain secures patient data and ensures the integrity of
medical records.

iii) Blockchains can improve transparency in elections by enabling secure and
verifiable online voting.

Overall, the future of blockchain looks promising with many advancements
still to come. Additionally, the integration with Artificial Intelligence (AI) and the
Internet of Things (IoT) will unlock new possibilities for automation and security.

__________
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RELATION OF DEPRESSION WITH
SPRITUALITY

Kaninika Pal
Semester-V

Depression is a serious mental disorder that can affect anyone, regardless of
age, gender, or race. It’s characterized by a prolonged sad mood that interferes with
daily life.It is a special kind of sadness. If the sadness lasts more than 2-3 weeks
it is considered as clinical depression.

 It can cause a range of symptoms, including:

 Mood: A persistent low mood, sadness, or feeling empty

 Emotions: Feelings of hopelessness, helplessness, guilt, worthlessness,
or low self-esteem

 Energy: Feeling tired, fatigued, or slowed down

 Sleep: Difficulty in sleeping, waking up too early, or oversleeping

 Appetite: Changes in appetite or unplanned weight changes

 Concentration: Difficulty in concentrating, remembering, or making
decisions

 Interest: Loss of interest in activities, hobbies, or life

 Thoughts: Thoughts of death, suicide, or harming yourself.

 Harms: hanging is common in males, self-immolation in females. 82.2
per 100,000 population, 11.3% of all deaths. Hanging (47.8%), use of
poison (40.4%), burning (7.2%), drowning (4%). 92 per 100,000; accounts
for 9.8 to 11.4 % of all deaths; rates in men and women were 112 and
72 per 100,000, respectively.

The treatment of suicide is cognitive psychometric therapy with the help of
a therapist. It is a method of measuring mental abilities that combines information
from experimental psychology and neuroscience. Psychometrics is the field of
psychology that involves testing, measurement, and assessment. Cognitive therapy
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(CT) is a treatment approach that aims to help people identify and change unhelpful
thoughts. It indicates goal setting, self-improvement, and self upliftment and tackling
the brain in that manner.

There is a huge relation between spirituality and mental health. Spirituality
can be a valuable part of mental health care, helping people to feel more connected,
at peace, and hopeful. It can also help people to cope with stress and find meaning
in their lives.

Spirituality can help mental health

 Sense of connection: Spirituality can help people feel connected to
something bigger than themselves, such as a higher power or purpose.

 Sense of peace: Spirituality can help people feel more at peace with
themselves and others.

 Sense of hope: Spirituality can help people feel stronger and more hopeful,
which can be especially helpful when they are unwell.

 Sense of meaning: Spirituality can help people find meaning and
significance in their lives.

 Sense of empowerment: Spirituality can help people feel empowered
and in control of their lives.

 Spirituality can be incorporated into mental health care

 Spiritual practices: Spiritual practices like meditation, prayer, and rituals
can help people to cope with stress and negative emotions.

 Spiritual communities: Spiritual communities can provide people with
support and friendship.

 Psychotherapy: Spiritual matters can be incorporated into psychotherapy
to help people heal and transform their lives.

Sprituality has been found to be a protective factor against mental illnesses
such as depression and anxiety. HOW? By  providing individuals with a
sense of purpose, meaning in life, social support, coping mechanisms like
prayer or meditation, and a positive outlook, which can help them navigate
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stressful situations and challenges, potentially reducing the likelihood of
developing mental health issues.

Key aspects of using spirituality to cope with depression:

 Finding meaning and purpose:
A belief in a higher power or a larger purpose in life can help individuals
feel less alone and more grounded, even during challenging times.

 Prayer and meditation:
Engaging in prayer or meditation practices can provide a space for
reflection, gratitude, and release of negative emotions.

 Connecting with community:
Participating in religious services or spiritual groups can offer social
support and a sense of belonging.

 Acceptance and forgiveness:
Spirituality can help individuals accept difficult situations and forgive
themselves or others, which can alleviate feelings of guilt and shame.

 Nature connection:
Spending time in nature can be a form of spiritual practice, promoting
feelings of peace and tranquility.

Thus spiritual awakening is one of the natural process that leads to awareness
and acceptance of changes that can lead to a deeper of oneself and life's pourpose.
This is the way that depression can be cured in natural way by devoting oneself
to god.

______________
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 “ Mathematics, rightly viewed, possesses not only truth but supreme
beauty.”

– Bertrand Russell

 “The only way to learn mathematics is to do mathematics.”
–Paul Halmos

 “Mathematics is the music of reason”.
–James Joseph Sylvester

 “Mathematics is the most beautiful and most powerful creation of
the human spirit.”

–Stefan Banach

 “ Mathematics is the language with which God has written the
Universe.”

–Galileo Galilei

 “Mathematics is not only real, but it is the only reality.”
– Albert Einstein

 “Without mathematics, there’s nothing you can do. Everything
around you is mathematics. Everything around you is numbers.”

–Shakuntala Devi


