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Tribute to Path Maker Prof. N. R. Ladhawala

Prof. Nita H. Shah

Department of Mathematics, Gujarat University, Ahmedabad
(M) 9825261816

I was greatly saddened by the news that
Professor Dr. N.R. Ladhawala had passed
away on Friday, March 5, 2021. With the
passing of Prof. Ladhawala, Analysis has
lost one of its foremost visionary
mathematicians who had the greatest dip
knowledge of Analysis in breadth and depth
and few peers in the areas of his
professional interest. Apart from being a

truly eminent mathematician, a great
educator, a man of vision, scientific
integrity, extraordinary leadership and

tremendous energy, Prof. Ladhawala had a
humble and warm approach to people and
took a personal and keen interest in his
student’s welfare and work.

I had the privilege to work with Sir in
the department and off the department. Sir
had enormous capacity for mathematics,
fertile imagination and great enthusiasm for
inquiry is beyond imagination. He has been
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inspiration for me and thousands of students
of deparment of mathematics as a teacher
and great human being. He was an awesome
perfectionist and always encouraged to
strive for excellence with his down to earth
attitude. His passion, dedication and pursuit
for excellence in everything he does always
have given me example that person like him
exists.

| always aspire to be like him. He
infused in me passion for mathematics.

| pay my tribute to this great soul with
whom | got chance to study and work with
and will always try to follow the footprints
laid down by him.

May his eternal soul rest in PEACE
and Almighty give lots of courage and
will to his family members and
mathematics community to face this loss.

* % %
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Prof. N. R. Ladhawala

Dr. M.G. Nadkarni
Mumbai. (M) 09479725236

I have not had any continuous
association with N. R . Ladhawala, such as
being colleagues together or living in the
same city, but have known and met him on
number of occasions ever since | first met
him at Indian Statistical Institute, Kolkata
where he had an appointment and | was
visiting the Institute either from Indore or
Mumbai. He was naturally friendly and |
have enjoyed this friendship ever since that
meeting. We have met in conferences and
discussion meetings on harmonic analysis
and also when | visited Vidyanagar or
Ahmedabad for such meetings or some
other work.

I would like to digress a little before |
come back to Ladhawala.

Convergence of a Fourier Series
has been a deep area of research ever since
Joseph Fourier defined them early in
ninteenth  century.The contributions of
Dirichlet and Fejer are already very well
known. In 1913, Nikolai Lusin conjectured
that Fourier series of a square summable
function converges almost everywhere. In
1923 A.  N. Kolmogorov, great
mathematician of 20th century, discovered a
summable function whose Fourier series
diverged almost everywhere. He was then
only a 20 years old student working under
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Lusin. His result cast some doubt on the
validity of Lusin's conjecture. But in 1966
Lennart Carleson proved that Lusin's
conjecture was true. His proof was very
hard and, according to Wikipedia, "only
understood in late 80s and early 90s when a
general theory of operators arrived and
brought mathematicians closer to using his
striking ideas with ease." Nevertheless,
dedicated persons did read and understand
Carleson's work. In 1968 Richard Hunt, a
fresh Ph. D., extended Carleson's theorem to
functions whose pth power was summable
for some p greater than 1. Hunt received
Salem Prize in Harmonic Analysis for this
work.

Around the same time, in early
70s, Charles Fefferman used the notion of
bounded mean oscillation (BMO class of
functions) in  discussion of Hardy
classes, both in one and higher dimensions,
obtaining the dual of H (super one) in
particular. Fefferman got Field's medal in
1978 for his contributions.

I do not know if Ladhawala was aware
of these developments before going to
Purdue university for his Ph.D.. In any case,
it was very courageous of Ladhawala to
have chosen to work in the then new and
deep areas of analysis. His thesis guide was
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Richard Hunt. In 1976, the year Ladhawala
got his Ph.D., he published two papers:
oneon absolute summability of Walsh
fourier series and other jointly with D. C.
Pankratz on almost everywhere
convergence of similar series. In both these
papers new ideas discussed above are
needed. The two papers are well cited and
have led to further work.

Equipped with the new and advanced
knowledge in analysis and having
contributed to it, Ladhawala could have

made a successful academic career in
America or in a central academic institute
in India. However, Ladhawala chose to
make his knowledge and learning available
to a wider and less privileged community by
deciding to work at a state university in the
area  where he grew up. His
natural friendship hid a deeper person both
in scholorship and sense of purpose.

He died early by the current norms of
Longevity. | wish he had lived longer.

-

a good teacher

semester.

\_

Prof. Narendra Ladhawala
Prof. Narendra Ladhawala unexpectedly expired, a loss to analysts. He was

~

And we had exchanged notes while | was visiting IIT Gandhinagar for a

First, I met him at Sardar Patel University when we had a 3 day meeting on
Analysis and Functional Analysis. Later we periodically met at analysis group
meeting, held at SPU, Gujarat University and Baroda University. The
interaction was very useful and the friendship bond increased considerably.

Later I had visited his home at Ahmedabad, hospitality was very good.

Prof. Narendra was morebusy with Harmonic Analysis and had good grip on
Fourier Series. | wish he lived for a few more years.

Dr. V. Raghavendra
Bangalore (M) 9336117938
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In Memory of Late Professor Narendrakumar R. Ladhawala
(November 4, 1947 — March 5, 2021)

Jagmohan Tyagi
[T, Gandhinagar E-mail : jtyagi@iitgn.ac.in

I had never thought of writing an
obituary about Prof. Narendrakumar R.
Ladhawala after his demise. He was an
excellent friend and a valued colleague of
mine. | have had a very close association
with him since | joined IIT Gandhinagar as
a faculty. He was a visiting faculty at that
time after he retired from Gujarat
University. We taught the undergraduate
courses together several times, discussed
many academic as well as non-academic
things, organized  symposiums  and
workshops at IIT Gandhinagar.

Prof. Ladhawala did his M.Sc. from the
University of Baroda, India, in 1970 and
subsequently joined Purdue University,
Indiana, U.S.A, for his thesis work. Prof.
Ladhawala was a David Ross research
fellow at the Department of Mathematics,
Purdue University during June 1973 -
August 1975. In Purdue, he worked with
Prof. Richard A. Hunt on his thesis. His
thesis work was in the area of Fourier
Analysis, and in particular, on “Walsh
function analogues of the Hardy space and
BMO?”. In his Ph.D. thesis, he proved the

absolute summability of Walsh-Fourier
series and almost everywhere convergence
of Walsh Fourier series in Hardy space.
These findings got published in reputed
journals.

After earning his Ph.D. in 1976, he
joined DePaul University as an Assistant
Professor and worked there for a couple of
years before coming back to India. He spent
one year at Indian Statistical Institute
Calcutta as a visiting fellow and then joined
Gujarat University as a faculty.

There were several qualities which Prof.
Ladhawala had. | can count some of them.
Prof. Ladhawala dedicated himself to his
profession and was a perfect teacher. He
was very systematic and organized in his
teaching and was very popular among the
students. He always felt concerned for the
students and was a well-wisher to everyone.

On the afternoon of March 5, 2021, he
got a massive heart attack and passed away.
We have lost a remarkable teacher, perfect
human being, and a great friend with his
demise.

* Kk Kk Kk *x
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My Friend, My Mentor, My Guide !

Omprakash K. Gupta, Ph.D.

Houston, TX, USA (M) +1 713 471 7822

It was August 18th, 1973, Saturday
around 7 pm. | had just flown in from
Ahmedabad and was waiting at the Chicago
airport for my last short flight to Purdue
University airport. | had just finished my
M.Sc. in mathematics from Gujarat
University and was extremely fortunate to
be admitted to Purdue’s PhD program with
a full scholarship. I came from a poor
background and had flown with only eight
dollars (around 55 rupees at that time) in my
pocket when | left India;l had taken a loan
from Bank of India for my airline ticket.

Soon | noticed two Indian boys around
my age who had also arrived; they had
flown in from Lucknow to do their Ph.D. in
Statistics at Purdue. We started chatting:

Would anyone come to pick us up from
the airport?

Where would we sleep that night?

How would we find a place to stay?

How would it be like to study in the

USA?

Fortunately, | had been in touch with a
person who was already studying at Purdue;
he had assured me of a pickup. The other
boys did not know anybody and grew
apprehensive. | assured them not to worry
as my ‘friend” was on his way; if nobody
came for them, they would be taken care of.
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Well, our final flight arrived. It was a
short one, about 150 kms. We landed at one
of the few airports in the world named after
a university: Purdue University Airport.
We disembarked, picked up our luggage
and started looking for our ride. The ‘friend’
who was supposed to come did not show
However,
someone did come from the statistics
department to pick up those two boys; this
stranger gentleman was kind enough to drop
me at my friend’s apartment. The friend was

up; that made me nervous.

nowhere in sight, though!

What would you think about a ‘friend’
like this? Though | had never met him, | had
been in communication with him (by letters
those days) for over a year! He was
supposed to pick me from the airport and
help me settle into the new place. Alas, he

was nowhere to be seen!

Guess, who he was! He was none other
Narendrakumar R. Ladhawala!
Would you not characterize this person as

than Dr.

highly irresponsible and careless?

Well, billions of gallons of water have
flown through the Sabarmati in these five
decades. | met him a few short minutes later
that evening, and we became lifelong

friends.
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He has always reminded me of a
famous quote: “Be civil to all, familiar to
few, friend to one, enemy to none.” For me,
in all these years, he has been that ONE —
there has been no one to replace him, and no
one will ever be! Though the world knows
him as Dr. Ladhawala or Ladhawala Saheb,
for me he was always and will always be
our dear ‘Narendrabhai.” Though in Gujarat,
it is customary to add ‘bhai’ to male names,
he became my real (elder) brother and filled
the void that | had in my life since | was
born.

If 1 write what he did for me (and
subsequently for my wife, my parents and
rest of the family) during my association of
almost five decades, it will be like writing
another Ph.D. thesis; that | am sure you
neither have the patience nor time to read.
However, this statement speaks volumes of
what comes to my mind when | think of
him.

He lived in a small two-bedroom
apartment with two roommates. The
apartment was designed for two persons,
three were already residing. Though we had
met for the first time, hardly knew each
other, and had no blood relation, he
persuaded his roommates to give me space
in the apartment. The two of us shared the
family/living room (equivalent to ‘H’ in
BHK) for one year. The room had a small
bed and sofa. He slept on the sofa and gave
me the bed for the entire semester. Just ask
yourself -who would make this kind of
sacrifice for a total stranger?
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Though | was supposedly a bright
student (yes, you can laugh at this) who had
ranked top in B.Sc. and M.Sc., | struggled
with my classes at Purdue. Though the
material was the same, the approach was
very different than that of India. For
example, in the first semester, | was
enrolled in a course in Complex Analysis
that used V. Ahlfors’ textbook. Incidentally,
the course was taught by an Indian
professor, Dr. Rao. Though | had already
taken that class in my M.Sc. under our
respected distinguished Shri H.N. Rawal
Sir, I struggled in Dr. Rao’s class. I
struggled similarly with other courses, be it
Real Analysis, Abstract Algebra, Topology,
Functional Analysis, and others. At times, |
would grow with frustration and wonder if |
would pass these courses; | would ask
myself if 1 had made a mistake by coming
to this country. It was during those stressful
times that Narendrabhai would be with me.
We often stayed in the department building
till 3am, sometimes even later; he would
explain complicated mathematics in simple
ways. During the entire first year, he held
my hand firmly to ensure | succeeded.

A year later | got married and my wife
Savitri accompanied me to USA. Though |
had already arranged a studio apartment for
us, Narendrabhai insisted we stay with them
for a few more days. We stayed and soon
Raksha Bandhan came; she was sad as she
was thousands of miles away from her
brothers for the first time. Narendrabhai
offered his hand, literally so, and told her —
“Why are you crying? Tie a rakhi on me, |
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am your brother!” They became brother-
sister for life. He loved and cared for her as
a younger sister all his life. She also fought
and argued with him all the time as younger
sisters have the birthright to do.

Dr. Ladhawala was with us at Purdue
till 1976 and left for Chicago to accept a
faculty position at DePaul University.
Though he did not drive and never had a car
in USA, he regularly visited us from
Chicago via bus;this is incredibly rare in
this country.

He chose to return to Ahmedabad in
1978. | somehow finished my Ph.D. in 1980
and worked for a short time before returning
to India in 1982. During those critical years
while he was in India, he served my parents
and guided my three younger brothers. He
would take the AMTS bus from Gujarat
University to Odhav, from one end of
Ahmedabad to the other at that time, to visit
,console and support them. | know of
nobody who does things like this.
Fortunately, for him and for us, he married a
woman as saintly as himself. Smitabhabhi is
an incredibly kind, charming, loving, and
caring woman. She and the entire extended
family of Narendrabhai became our family.

I am refraining from writing about his
talent as a mathematician as readers of this
article are well-aware of that. While | am
not capable of commenting on his
mathematics knowledge, | can tell you for
sure that he was one of the finest teachers |
have come across. If he could teach me

Functional Analysis, he could teach
anybody anything in mathematics.

In his famous book, Goswami Tulsidas
defines ‘dharma’ in half a line: CR'%FT

alRg e et 341%’ | There is no ‘dharma’

that is equivalent to (or greater than) the
welfare of others. I do not know how
religious Dr. Ladhawala was, whether he
did ekadasi or not, or if he had read the
Ramayana, Gita, Srimad Bhagvatam or
even the Hanuman Chalisa. But | do know
that he knew the essence of all- that the
greatest dharma is service of mankind. Not
only did he know it, he actually practiced it
every moment of his life. He was A True
Karm Yogi.

People like Narendrabhai are modern
saints. They worry about others, help others,
and take care of them with zero
expectations. They live a simple life but
stand firmly on high values. They talk less
but act more. They touch lives of
uncountable people in numerous ways.
They feel the pain of others, understand the
needs of others, and help them in whatever
ways possible. Such people are rare; the set
of such people is almost empty. Dr.
Ladhawala will say: its measure is zero!

He was not just a friend; he was my
brother, my hero, my mentor, and my
lifelong guide! We miss you Narendrabhai!

(PS: In case you are still wondering
why he did not come to the airport, write to
me +17134717822 to get the answer!)

* Kk Kk k%
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My Friend Narendra

Sunil Antani
(M) +13027232623

Narendra and | were at M.S. University together at Baroda/Vadodara, from 1965 to
1968, pursuing B.Sc. He chose a Mathematics major, and two minors and | chose a Physics
major, and two minors. We were part of a gang of five men: Subhash Antani, Narendra
Ladhawala, V.H. Patel, V.S. Potbhare and me. Sadly, two are no more: Subhash and
Narendra. My focus in this piece is not about Professor Dr. Ladhawala, the Mathematician;
I am not qualified for that. It is rather on Narendra, the man | knew since 1965. And, the title
is my message to two men, Narendra and another buddy, Subhash, who left us earlier. It’s
like ‘message in a bottle” via Narendra with a request to pass on to Subhash! OK...the sappy
part is over. Let’s get to the brass tacks, as a Texan might say!

The photograph below was taken in 1968 . Subhash INSISTED on this: as we
approached the end of our final undergraduate academic year. Since we knew we all (The
Five below) were going to get our B.Sc. degrees, he thought we should get a photo of the
gang of five at a studio, rather than wait for the Convocation (Gosh! What a pompous
British word!); And, the other reason? For me, it symbolized a great time in our lives: we
were soaking in all this knowledge, we would recklessly (but in private) mimic Dr. S.K.
Shah’s then recently acquired American pronunciation of the British version of words (a
particular favorite was ‘schedule’!) among other pranks, like I’d not attend a class or two to
sit under the tree to listen to Cricket commentary; we knew who Richard Feynman was in
1965! We could get, and I still have, the Indian print of Feynman’s Lectures in Physics; the
50th year anniversary of this classic is far more expensive than my original printed in India!
We didn’t have a worry in the world. Some of us were receiving INR 300 per month to do
whatever was needed: like have money to pay for a photo!

Before | go further, of the FIVE, Subhash preceded Narendra; So Narendra, here is
something for you and please play it for Subhash too!
“We’re talkin’ ‘bout ya, Narendra (Sing it for Subhash too!)”
“I tell you all about it when I see you again!” https://youtu.be/PW3rbppMf2c
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Standing: Narendra Ladhawala and V.H. Patel
Seated: Subhash Antani, Sunil Antani and V. potbhare

A subgroup of four of the five men in the picture would go for long walks, meet
everyday on the campus and talk about Hardy, Ramanujan, Littlewood; George Gamow’s
Mr. Tompkins in Wonderland series. We would try to interpret the fundamental reason why
we understood Physics from Feynman easier and better, then classic British style text
books.... though much later on I heard and saw his accent had rather irritating ‘Noo Joisy”
gutturals. We would debate his radical and irreverent style; some of us were mesmerized by
“his simplicity, beauty, unity” ... presented with

“enthusiasm and insight" The people in this
picture were free spirits; we knew stuff like how
great Richard Feynman was, just as he was
accepting his Nobel prize! This was the third
gilded age of sciences! I will only say that this
photo embodies all these things plus the crushes
we had on a few women students. One of us,
always a very quiet person (it’s a dead give away
that I couldn’t be referring to myself! ahem! I'm
polite!) did not remain active after the B.Sc.
Convocation.

Therefore...for me, this picture is a symbolic key regarding what kept us together when
we were apart; well beyond our high level of respect for each other. We never spoke about
it. Narendra was the anchor, without ever claiming the title. If he agreed to do something, we
executed. The fundamental unspoken co leader later on, has been Narendra’s partner:

Yaulddy — E Copy-2 [29] U$2161-2022



Smitaben; she has been the “Wind beneath his wings’ and has been the quiet but enthusiastic
hostess.

Though his academic achievements, as mathematicians would say (with a very serious
lack of expression on their faces), were “non-trivial”, I have no insight to offer about
Narendra’s work, as explained by this saying: “every century has seen the solution of more
mathematical problems than the century before”, nor about “yet many mathematical

problems, both major and minor, still remain unsolved in multiple domains...” Ladies and
Gentlemen, may now present the Class of 1968, Mathematics Major!

My focus is the man | knew as a human being and a friend. But then...why would
‘Suganitam’ consider including anything worth reading that is written by me? Especially,
about a stalwart Mathematician? (C’mon now! You all are wondering how I snuck in here!).
Well, you will have to wait till the end...because, this is about Narendra!

First and foremost, he was dedicated: to his family, to his children and grand children, to
his friends, to his colleagues. That sort of dedication requires deep and abiding interest,
stamina, knowledge, and a quiet mind that is agile; someone who can be a spouse,
mathematician, a father, a grandfather, a friend... someone who can roar with V.H.’s
deliberate understatements or Subhash’s ‘haha’ jokes. I knew him as a quiet, confident,
analytical and determined.These traits are but a very few and quite randomly picked by me.
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So now, you the reader, may have known Narendra’s Mathematical prowesses, but I’'m
certain ...well probability is as high as 99.99% ...that many haven’t known these facets of
Narendra and Smitaben’s life!

I remember a 6°5” tall Professor N.M. Bhatt used to admonish, and stress upon us to
evaluate whether rare events are really occurring randomly or causally, etc etc. Dr. Bhatt’s
routine refrain was, ‘Ladies and Gentlemen, I must stress that events with zero calculated

12

probability of occurring, CAN actually occur!” If a reader is interested in learning about
validation of Poisson distribution formula, please do a ‘Duck duck Go” ‘search on
‘Bortkiewicz Prussian-Horse-Kick-Data’. If you do Google search, Sundar Pichai will

accuse you of ‘promoting cruelty against horses.’

As you read about the non-formal side of Smitaben and
Narendra, you can easily see that ‘Smitnars’ accorded his ‘nerdy’
friends with similar commitment; we never felt like guests whether
visiting Smitaben and Narendra in Amdavad or California. We
always had the genuine feeling that we were ‘home’ when we
visited with them, whether we went out to eat, or stayed at their
home(s) chatting away, remembering our shared experiences or
playing with the grand children, well...it was all the time...we felt
at home! I don’t have the talent nor the ability to post many many
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videos of their and our interplay with the Ladhawala grandchildren but I posted two above.
As you can see, it was a unique way they introduced their family and particularly, the
grand children to me! Narendra and Smitaben invited us all when they were in the US and/or
were in India visiting. She quietly helped people connect the ‘dots’.
Far be it for me to comment on the stalwart-ness (is that a word?!) of Narendra..because,
a Mathematician, [ am not; and Physicist, I didn’t become! Yet, I had the distinct honor of
knowing Narendra.
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Narendra never competed, but he always scored his grades. He led without making ‘the
led’ ever feeling they are being led! Some of us were verbose; some of us were jokesters,
some of us only spoke English or Tamil, some of us ‘gawked’, some went to the HavMor
(it’s still there across the Faculty of Arts).

Here are some examples of how Smitaben and Narendra got many of us to come
together. That we kept our contacts, that we knew what each of us was doing, that we knew
about our families..... it is largely because Narendra, Smitaben, Subhash and Pratibha. That
was for over 50 years! That is the most important thing Narendra and Smitaben led.
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Now...to answer the question I posed: why me? Who invited me to contribute?
Smitaben called me and told me that Dr. Mahavir Vasavada asked who might contribute
memories of Narendra for Suganitam..

She gave him my name among others, called me to tell me Dr. Mahavir Vasavada will
call me.

Look at it this way, on my behalf as if you are looking at it from my point of view: if
one can’t hack Mathematics, can’t get a tenured job in 1975 in the USA after getting a
Ph.D., with a published paper in the Physical Review, since all the funding had dried up
after the Vietnam war ended, what can one do? Two academic options: one, beg for
whomever has grants on the faculty and do six week projects until thing improve OR teach
a four year college with no research.

Start working in a bank by accidental happenstance, and never leave banking for 30 plus
years; no one asks you to get an MBA nor can you write a single line of mainframe
computer code, but you oversaw technology budgets of billions of dollars over three
decades. And, had the high honor of knowing, and a distinct privilege of being observed by
a very quiet, but a very strong person: Smitaben Ladhawala. She saw the interactions
between Narendra and me, and a few other amigos | mentioned above. She knew that
together, we laughed, knew about our children, our grand children, and, how we all of
looked up to Narendra’s quiet, firm, evolved, strong and intellectually sharp mind. She
knew he brought out the best in some of us: the best jokes, the best stories, the best puzzles,
the best mimicry of our professors and the very best times just ‘breaking the bread’
together. She suggested, and Mahavirmama agreed to ask me to write a few words. And |
am delighted | got to share a few things about my friend. Even though, under such
circumstance, the probability is near zero! But as Dr. Bhatt taught us...events with zero
probability of occurring....etc etc and ad nauseam!
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Narendra brought out the sharpest thinking | may be capable of achieving. | have been
so fortunate to know him and stay in touch with his family. And grateful that the gang put
up with me! As | said earlier in this article: “We’re talkin’ ‘bout ya, Narendra (Sing it for

Subhash too!)” “I tell you all about

A True Friend Narendra

The first time | heard his name was
from Umreth friends studying at M. S.
University as my classmates during my B.E.
studies from 1964 to 1969. He was praised
for his academic achievements and interest
in Mathematics. | just knew him by name
and as a student from Umreth.

During 1971-73, while studying for my
M.S. degree at lIT Chicago, | received a call
from him one fine morning for a personal
meeting. The very first meeting was a very
friendly one. The impression | got was that
he was a thorough gentleman, loving and
caring, of course, believing strongly in
relationships. At that time, he was pursuing
his Ph.D. studies at Purdue University.

After a few years, | was settling down at
Ahmedabad with Ingersall Rand. | met him

Pravin Gandhi
Ahmedabad (M) 9825029753

in later part of 1981. He called me after
joining Gujarat University. From there on,
our relationship grew in leaps and bounds.

He was frank and honest. He used to
consult me on many occasions, such as
leaving the flat at Parishram, selecting Dr.
Ramesh Kapadia for his artery blockage
etc.. Our friendship turned into family
relationship and our families used to meet
often.

I found him to be very intelligent,
trustworthy, transparent and committed.
His company was always a delight. His
family members — Smita, Shefali and Nimit
are all like him in nature and are as fine
human beings as he was. He was a true
friend and his untimely demise is a great
personal loss. May his soul rest in peace.

* Kk Kk k%
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Narendra Ladhawala — Reminiscing a Friendship

Mohan C. Joshi

I1'T, Gandhinagar (M) 9870433411 E-mail : mcj@iitgn.ac.in

I met Narendra Ladhawala in the Fall of
1970, when | went to receive him at West
Lafayette airport, as a president of Indian
Student Association (ISA).He had arrived
for the first time on the American soil to
pursue the Ph.D. programme at the
Department of Mathematics at Purdue
University- on a fellowship. | was already a
senior Ph.D. fellow at the same University.
He was overjoyed to see a desi face in alien
surroundings. This meeting had a lasting
impression on him which he cherished and
talked about.

Soon Narendra settled in the new
surroundings and by a great coincidence he
got an office room right next to mine in the
Mathematical Sciences building. This was
the beginning of our lasting friendship. We
had academic and non academic discussions
over numerous cups of coffee stretching to
midnight in highway coffee shops.

We celebrated all Indian festivals at the
campus and watched scores of Indian
movies through various functions of ISA.

Our association in US came to an end
when | completed my doctoral and post
doctoral work in 1974 and | proceeded to
join a faculty position at BITS Pilani,
Rajasthan.

Narendra continued his research work at
Purdue and submitted his dissertation on “A
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Distribution Inequality”” under the guidance
of Professor Richard Hunt in 1976. He
subsequently joined De Paul University at
lllinois as faculty. He returned to India in
1978 to join Gujarat University at
Ahmedabad. He served there in various
positions and retired as Professor and Head,
Department of Mathematics. Meanwhile |
shifted to IIT Bombay as Faculty,
Department of Mathematics.

Our frlendshlp blossomed when we
interacted at wvarious workshops and
conferences on topics of common interest
organised by universities across India.
During this period of time our wives and
children got to meet each other.

U5261R-2022



Our second academic innings after
retirement started at lITGandninagar in
2013. Due to another coincidence we both
shared the same office room.

He was one of the finest teacher and very
popular among the M.Sc. (Math)
students.He may be no more but he will
be greatly missed by his colleagues,
friends and student community.

Eulogy for Narendra Ladhawala

Pratibha Antani
U.S.A. (M) +160 86957309 Email : psantani@sbcglobal.net

Those days were during academic year
1965 to 1967 at the Faculty of Science MSU
Baroda, where my husband Subhash, who
passed away in May 2016, Narendra and
myself used to have common Math and
Statistics classes. For we girls, Narendra
was a very straight forward, hushed, quiet,
honest, helping classmate and a very brainy
guy.

Occasionally we stayed in touch till
1990. Then during summer of 2012 in June,
one fine morning, we received a call from
Narendra. At that time, he and Smita were
visiting Shefali in California and we were in
Madison, Wisconsin, USA. Due to his very
well organized and meticulous thinking and
planning we, along with another classmate,
Sunil Antani, from east coast, were able to
meet and bridge that twelve year gap of
acquaintance. The whole 4" of July
weekend was the best time of our lives.
We recalled old memories, shared good and
bad times of our later years, talked about
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our children and grand children. Time spent
during that weekend will remain striking,
haunting, catchy, distinctive and significant
for the rest of our lives. Credit for this
encounter goes to Narendra. Thank you
Narendra for your farsightedness.

Just before his final journey to Eternity,
in February 2021, Narendra, Smita and
myself had a video chat on WhatsApp and
we must have talked for at least forty-five
minutes. Most of the time Narendra was
talking. We chatted about some
mathematical rules and operations, besides
our families. After we hung up, | was
surprised and thinking: “Could Narendra
communicate that much? One who used to
be a very private peer during college days.”
I am pleased, happy and delighted that we
had that chat.

Thank you Smita and Nimit for giving
me this opportunity to remember
Narendra, a radiant, intriguing,
enlightened and helpful soul.
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Memories with Dr. Narendra R. Ladhawala

US.A.

Arvind C. Shah
E-mail : acshahO2@gmail.com

Dr. Narendra R. Ladhawala and | have
lots of yester days memories that 1 would
like to share here. When | received the news
from Smitaben, | was shocked. His sudden
departure is difficult to absorb. I know it is
hard for the family and friends. Truly, I lost
a best friend.

Athens - 1976

I know Narendra Ladhawala as my
classmate (from first year B. Sc. (year 1965-
66) to final year M. Sc. (year 1969-1970)
with Mathematics as major) at M. S.
University of Baroda. We were 11 students
in the Third Year B. Sc. but only 6 students
continued in the M. Sc. In these years |
knew him as classmate, caring friend, and a
mentor. During the college days we went
together on picnics, annual functions,
dinners, movies, etc. | was a computer
student. He showed his concern during the
examination time and advised me not to go
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home but to stay with him at Khadayata
Chhatralaya. ~ Our friendship was not

limited to the university campus. Before we
departed, we visited each other’s hometown
and spent a day or two with family and
developed family bonds.

i
Chicago — 1977

All the students in the class knew that
Narendra was topper in the class. So, some
of us sought his help and guidance in areas
where we had difficulties. He was very
considerate to take a step forward and
suggested that we meet after the classes are
over and discuss the difficulties. We formed
“Teaching Circle” to discuss the problems
that we found hard to understand in the
class. In the Teaching Circle Narendra
would take initiative to explain the concepts
that some of us found difficult. He
explained it in manner that made us
understand quickly and easily. We practiced
Teaching Circles until we graduated with
M. Sc. degree. It was clear from our
interactions in Teaching Circles that
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Narendra is a good teacher and mentor. For
me, this was academically enriching

experience. Narendra, how can | forget this!

= ENTER

Chicago — 1977

I noticed that he was applying to
universities in USA for further studies.
Some of us also wanted to apply to
universities in USA. Again, he came to help
and shared the university selection and
application process with us. We started
applying to universities in USA. Four of us
got accepted in MS program in different
universities. Narendra joined Purdue
University in Lafayette, Indiana, USA. |
joined University of Georgia, Athens,
Georgia USA. Narendra and | had ample
opportunities to meet there and share our
experiences. | visited him in Lafayette
couple of times. He also visited me in
Athens few times.

After completing Ph.D., he accepted
position at DePaul university in Chicago. |
visited him there few times. | had one more
year to go before | defend my dissertation.
So, | initiated job search early. One notable

incident | like to mention here. Narendra
advised me to come to Chicago to attend the
annual conference of American
Mathematical Society so that | can meet
potential employers there who come to
recruit. Narendra was very helpful in giving
me guidance. Again, this was a happy
ending. | got my first job in the University
of North Florida in Jacksonville, Florida. |
started as Assistant Professor in September
1977 and completed Ph.D. in June 1978.

We both returned to India and remained
in academics whole life. He was in
Ahmedabad and | was in Baroda. We
maintained our relationship; occasionally
met at professional meetings as well as at
social events. In 1997, | migrated to USA
and joined Georgia Southwestern State
University as Associate Professor of
Computer Science. However, | remained in
contact with him all these years.

Professor Emeritus o{ :Z_nmpu:er Science
SouthWestern Departmet of Compy
STATE UNIVERSITY

School of Computing & Mati

904.994.8677 PHONE
229.931.2270 FAX

In my last visit to India in late 2019,
Chandrika and I visited him at his residence
and had a dinner with him. Though we
share lots of memories, truly, | have lost a
very close and best friend. He will be
remembered always.

* Kk Kk Kk *x
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A touch of magic in a journey called life of
Dr. Narendra Ladhawala

Roshan Rao
Ahmedabad. (M) 9427001503

A memorable journey celebrates a
momentous silver landmark which is made
more memorable by the golden halo of good
deeds marking milestones along the way.

Narendrabhai was a wonderful human
being with a heart of gold and soul of
diamond. His experience and knowledge
were blessings for all of us. His presence
made everyone and every event enjoyable
and memorable. All memories with him
were definitely unforgettable.

Nobody understands the reason why we
met in this life journey, we were not related
by blood, we didn't know each other from
the start... but God put us together to be
wonderful friends by heart.

He was a dynamic person with a sense
of humour and helping hands. His attitude
was always positive. He excelled in
maintaining all his relations and friendships.
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Narendra bhai was a firm believer of
supreme power and seemed to carry an aura
of divinity around him. He was spiritually
connected to the Almighty.

With a calm mind and peaceful heart he
enjoyed life like celebration... with full zeal
and enthusiasm.

God saw you getting tired and a cure
was not to be, so he put his arms around you
and whispered, "Come to me". With tearful
eyes we watched you and saw you pass
away and although we love you dearly we
couldn't make you stay. Golden heart
stopped beating. God broke our hearts to
prove to us that HE takes the best.

You will always be in our thoughts and
prayers.

In the words of Saint Francis -

"It is in dying that we are born to
eternal life."
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A Definition of Friend

Pushparaj Kanungo
U.S.A. E-mail : rajl.kanungo@gmail.com

I know of many people with whom |
have had friendly relationships. 1 do not
regard them all as friends, perhaps
acquaintances. Some years back, a friend
who was an executive at Boeing, where |
had worked, asked me-"how do | define a
friend?". 1 told him 1 didn't know, but if he
had a gun to my head, | would say-"A
friend extends his hand when you need help
but in the process touches your heart". |
always viewed Prof. Narendra Ladhawala as
my friend. | had known him since 1974
when | spent a year at Purdue in west
Lafayette.

Narendra Ladhawala had a heart of gold.
He assisted other people whenever he could.
He, and | used to go to the Purdue student
union to watch college basketball games
since we had no TV in the apartment where
we lived. | had gone to Purdue for a year
because my thesis advisor, Prof. Henry
Laufer wanted me to go with him. He was
spending his sabbatical at that university. |
had joined the graduate program in 1971 at
New York and wrote my thesis while at
Purdue in 1975. Narendra Ladhawala
graduated in 1976, and worked under Prof.
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Hunt at Purdue University in Functional
Analysis and upon graduation, took a job at
Depaul University in Chicago. After three
years at Depaul University, Prof. Ladhawala
left for India, and joined the faculty of Math
Department at Gujarat University in
Ahmedabad.

Over the years, Prof. Ladhawala and |
have exchanged numerous letters and e-
mails but never met face to face. He had a
beautiful family consisting of wife Smita,
son Nimit, and daughter Shefali. | will
always remember him as | saw him last.
Outwardly, he always looked stern but in
reality, he was a jovial fellow. Most people
in this world come and go. They go when
God comes calling. But someone like Prof.
Ladhawala leave their mark on you. You are
never again the same. When | look at the
evening sky, and see myriad stars, [I'll
always wonder, which star he is. He will
live in my heart for all the memories we
shared. May God hold him in his arms,
now, and forever.
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Making Mathematics Likeable Like a Game....
Ajit Igbal Singh

(M) 9212068046 E-mail : ajitis@gmail.com
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Narendrakumar Ramanlal Ladhawala,

Forming a connected string even in his name;
With his captivating smile,

Making Mathematics likeable like a game.

Likes inequalities in distributions,
Jump around or sit well in a file;
Makes Walsh and Fourier meet again,
For a little more while.

Likes to gain knowledge by all means,
And spread it far and wide;
Everready at a little hint,
In Service to Society mode with a sense of pride.

With his great sense of humour,
Winning friendships ever so strong;
With his co-operative attitude and concern,
Retaining them intact for ever so long.

You remain in our thoughts, Ladhawala,
And ever so often in our conversation.

May you continue to guide from remote,
And also give your inspiration.
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1. Read more books than you did the
previous year.
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10.

11.

Dream more while you are awake.
Major advantage of teaching — New
batch of fresh students every one or

two years.
Teaching a course, more than once to
good students — | learn the course

well, with their remarks, comments...
that is a big gain.

Realise that life is a school and you
are here to learn. Problems are simply
a part of the curriculum that appear
and fade away like algebra class but
the lessons you learn will last a
lifetime.

Eat more foods that grow on trees and
plants and eat less food that is
manufactured in plants.

What other people think of you is
none of your business.

Don’t overdo. Keep your limits.

A calm and modest life brings more
happiness than the constant pursuit of
success combined with constant
restlessness.

Life is too short to waste time hating
anyone. Don’t hate others.

No matter how you feel, get up, dress
up and show up.
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Friend for many
Aspiration for others
Teacher for the world
Hero for all of us
Eternal and Pure
Rare human for sure
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Larger Than Life....

Swati Sheth
Dubai.
Email : swatibensheth25@gmail.com

Ladhawala was a larger-than-life figure in his academic career and impacted the life of
thousands of students and math enthusiasts by advising, inspiring and reminding us of the
unlimited potential which all of us had while always lending a helping hand. He supported
curiosity, critical thinking and his calm composure always led to a new approach while
problem solving. He always wanted to see or hear something that was new and exciting. He
was the best teacher and the best student since he was always learning and in every
interaction, he looked for opportunities to educate and learn. | wish to embody at least a
touch of his spirit, enthusiasm, determination and curiosity and that one day | can have at
least a fraction of influence he has had across his 50 year old career. We thank him for
teaching us that emotion and logic exist best together.

Thank you !

E R I I
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(e MaguR we (¢-llaA)
(M) 9428588734 E-mail : krinjalshah@gmail.com
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You are, for ever, in my heart...

Year was 1974-75. | was not so good in
English. Narendrabhai asked me to write a
letter in english and send it to USA. The
letter, on receipt, was corrected and sent it
to me by return post. This system continued
for few months and thus | improved my
English writing skills.

When he was pursuing his Masters
Degree, he used to walk down from his
hostel to the university to save money on
bus ticket. He was giving tution at Talati
Tution Classes for pre-science students
while he was studying. This is how he
sacrificed his life for our family. Returning
from US without taking green card was
another example, how much he was
concerned for us. He was like a fatherly
figure. Losing him is a big irreparable loss
to Ladhawala  family  and his
friends, colleagues, and students.

He was getting admission in Medical
Course after pre-science but he preferred
Mathematics over medical, such was his
passion for Mathematics.

He used to send 100 dollars a month to
us while getting 300 dollars as scholarships.

yoldlay — E Copy-2

[65]

Dipak R. Shah
Ahmedabad.
(M) 9829037717

You are, forever, in my heart.

For all you were to me in life And all
the joy you brought, your memory is with
me In every single thought.

The pain | felt at losing you will never
go away, but knowing that you're in my
heart helps me through each day.

When you were here, | always felt that
nothing could go wrong. But you are still
my inspiration and your memory keeps me
strong.

And though my heart is heavy, it’s also
full of love, and that's enough to comfort
while you are in Heaven above.

We your family miss you

In the house where you used to be.

We wanted so much to keep you.

But GOD willed it not to be.

Now you are in God's keeping you
suffer no more pain

So dear God, take care of him until
we meet again.

Om Shanti.

*k Kk Kk Kk %k
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Simple events, important lessons

Sunil Gabhawala
Chartered Accountant, Bombay.
(M) 9821323921

My memories with Narendrakumar go
back right from my childhood days ever
since my eldest cousin Smitaben married
him. Honestly, | am too naive to understand
his intellectual achievements and as such
could not think to write about the same. The
fact that a magazine of repute is publishing
an entire edition in his memories speaks
volumes about his intellectual achievements
and the hardwork and commitment. | will
therefore leave the praises about his
expertise in the academic field for his
colleagues and seniors in the academia. |
would only like to revisit a couple of
simplistic memories with him which had a
lasting effect on me and provided some life
lessons to me.

During my childhood days, | had many
occasions to meet him at formal and
informal social functions along with many
other relatives and friends. He always came
across as a humble person, just like one
amongst the many. During my high school
days, | developed interest in Mathematics
and it was at that time that my dad told me
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about Narendrakumar’s achievements — A
Ph.D., from Purdue followed by being an
acclaimed professor in Gujarat University. |
expressed to my dad that in my earlier
interactions with him, | never realized that
he was so intelligent. My life lesson learnt
that day,
should bring humility”

“Intellectual Achievements

In the early 90s, | had an occasion to
visit his house and was surprised to see him
contribute towards the routine household
chores. He could sense my surprise — it was
still early 90s and in the Indian context, it
was very uncommon for husbands to
contribute to household chores. He very
calmly and methodically explained that
ultimately all work is important and
either the

husband or the wife should not hesitate in

depending on convenience,

doing the said work. I learnt an important
lesson in gender equality that day.
Narendrakumar will be missed by all of
us, but we have many memories of his to
cherish and his blessings are with all of us.
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Why we all love and respect Narendra Ladhawala

Tapan Shah
U.S.A. (M) 001-626 -487-2289

| am immensely proud to be the son-
in-law of my late father-in-law,
Professor Narendra Ladhawala. | always
had deep respect and love for him, as |
always found sheer comfort in looking
up to him as my father. The outpouring
of love and admiration for him over the
past two months from his students,
friends and family members has been
truly inspiring and heart-warming.

He has been a role-model for me and
has enriched my life and my family in
so many ways. Both my in-laws’ respect
for humanity (i.e. every one is equally
talented), time punctuality, and
humbleness is unbeatable. 1 remember
my marriage events of more than 700
people in Ahmedabad were so well
organized and on time. Back in 2010,
when he and my mother-in-law went to
CALTECH to attend a seminar, they
spent hours in the library, looking at
mathematics books and journals. It
demonstrated their true passion for
teaching and improving lives of
students. He was so well respected by
Caltech mathematics professors as well.
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I am too small a person to write
something about him as he was a rare
human being, who could be so simple at
heart with plethora of wisdom and
intellectual ability. He had friends,
students and core family members with
whom he built strong bonds over 50
years. He taught me the true value of
maintaining relationships in general
without any expectations. He was so
accommodative and caring person who
went back to India in 1978 from USA to
support his brothers’ families while
giving up his successful career in USA
after completion of Ph. D. from Purdue
University. Such was his generous
nature and love for family that you
would want to be like him, but which is
so difficult in this era.

He also carried an amazing sense of
humour and we both had great time
together in Vadodara, Ahmedabad,
Denver, Los Angeles and Houston. He
ensured that our kids, my wife, my
Mom and everybody in her family were
always happy while providing superb
strength, positivity and courage all the
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time. | must say that | have been blessed
to have father like him and my mother-
in-law (just like my mother), whom |
give all the credit for supporting his
vision and passion for Mathematics. It
allowed him to be a renowned and well
respected Mathematics professor, who
was teaching till his last breath.

He does not want us to be sad. So
please, for him and all of us, let us shift

our thoughts from how much we miss
him to our own memorable sweet happy
times we spent with him. We loved each
other’s company and spent time
laughing at several parties at our home
where he would get along so well with
my friends and share jokes.

Professor Narendra Ladhawala
lives on in the hearts and minds of his
family members, students and friends.

Our Naru Mama

Bhavin Shah
(Nephew), Doha, Qatar.

(M) 974 5034 9924

Mama lives in our heart,
He inspires all living a life like an art.

He is a person of responsibility by nature,
Who helped family to grow and become mature.

Maths and life both are full of mystery,
Under your shelter this mystery became history.

You embedded family like family is a circle for you,
We grow and glow when centre point is you.

You and your life has always motivated us all,
And has shown us path to climb and reclimb when did we fall.

You have explained everything in really nice way,
For which I say words are very less to say.

Your students | heard saying “Very special teacher you are”
Made everybody shine like a star.

* Kk Kk Kk *x
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Narendra — A Friend and a Family Member
Gopal M. Gabhawala

Mumbai (M) 9867411871
E-mail : gopal.gabhawala@gmail.com

My  sweet remembrances  with
Narendra (1957 to 1964), | was in the same
batch in the school for 7 years and also
residing in same street (pole). We used to
visit each other’s home for studies
(homework and preparations for exam) and
we used to go to school together. | have
learnt a lot and he was my guide and helper
for solving difficulties. In the school we
were known by Name. Surname was rarely
used (N.R. G.M. R\V. P.G. & H.R. etc.)
We have good sweet memories unable to
show in few lines. He was probably my 1st
friend to go to USA for further studies.
After school education | came to Bombay
and he had joined college at Daker-Baroda.
He was my fast friend. | didn't remember
we have any quarrel or misunderstanding.
After 14 years gap, again we came together
in 2nd inning as he has married to my
niece. On the 1st day we have agreed to

remain friend instead of kakaji/nephew in
law. We visit each other’s places at
Mumbai and Ahmedabad and attended
family marriages and social functions even
when we were in USA or India we were in
constant touch with each other.

But unfortunately in the beginning of
2021, | have lost my 3 best friends at the
interval of 2 months.

His common sentence: OUR Apda
Balako and children we have to stay for
them and with them.

| was unable to join my school friends
group on WhatsApp "Old is Gold”, I was
unable to meet Smita, Shefali & Nimit's
family in May 2021, since | was in USA
due to corona. He was so much eager to
help his family members and socially
active person for family & society. Mr.
Naren will be missed by all of us.

* Kk Kk k *
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Dear Fua

Fua, we still can’t believe we are
writing a tribute because of your passing.
Words cannot describe this difficult
moment, but if this is the last time we get to
say goodbye then we know we will do so
with the knowledge that we consider ourself
blessed to have lived this life as your nieces.
You touched so many lives by your selfless
and countless acts of kindness, always
giving and never expecting any favours in
return. Your dedication to a cause was what
set you apart. For every institution you
worked for, you laid the path for others to
succeed.

The benefits of your hard work is a
living testimony for so many young men
and women you took under your wings at a
personal and professional level.

Every one needs a role-model in their
life and we are lukcy to have not one but
two in our lives to look up to. The first
person is our Papa and the other is Narendra
Fua. These people are as real as they get.

Arpita & Aparajita

(Gabhawala & Family) (M) 9838929758

E-mail : arpita.gabhawala@gmail.com

The rarest of rare class of people who lead
by example. People talk a lot about brain
drain to U.S., deteriorating family and
moral values, materialism, about noblesse
oblige etc but never work on it. Having
finished his studies in US, he came back to
his homeland. He had impeccable moral
values and shouldered his family
responsibilities wonderfully. Fua was all
about simple living and high thinking. He
instituetd scholarship for Math Professors.
Fua was a man of few words because he let
his deeds do the talking. He was a man of
gold in many more ways than one.

Fua, you were and will always be an
inspiration to us, the entire family and
anyone who worked with you. You have left
a void in the family that will never be filled.

While we mourn today, we also take
comfort in the fact that your strength, love
and vision will always be with us. We thank
the God for you being a part of our life and
bid you farewell to rest in peace.

* Kk Kk Kk *x
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SRl Ule 2.
UG, AHAL AL RR:2ild 200 ddl wel-.

L. dl. 2uR. [Adel
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AN21 AcA

(22 sidlau

“oll AHea suL”, 1, ilGist AR, el asdid s, 2uBle, ALUd

Al vAA 6lA 9, 24 SI5L [AY s8dl
i BRLLA, ALGLOUL 3. ¥l UBL 541 A, el
5 dHIRL ANAAL S B2l AL ASIRL A 9.
uRl s34 A [0 9 5 es sl e vin
ddl HIUES el &S A% 7 U8l oflom-ll
AL uBL L5z 520l AL, 2L AL 21
et AL Mol aldl 3y,

7+2=2+7 3 dl >ue Al 2193 .
ugL dle 9, A s dlval edl 7o walds
WOUHE, WA 7wl dABLAHL ol ALBLdl A 5.
d¥ 41 el AL AT 9 7 duA 29 5
] A1el eslsa-dl d adl, wEdl sl ? e,
AL woL ALGLAL 2uudl A G2 ARdni wsy
azdl el ellotdiA ydual didy 15
e dMA ydrRaL A 2, A il
AL AR 244, olLotdl ALGLA 52l A S

AUAML 2Y S GOl A HiAdl-AL dld
25 €9, ¢, ABdHL A [Hua Al v u1la
9. el el uRRAMHL WL At a3 el
el ollotdl-tl sl s 2d 9. i
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oloidl isellan-dl [Qzg &ld a5 9. A
21UBL greidel AM L.

ysdl ARl 4 dl P&l sdi, ¥ 4 edl
AUGAL 2eueudl nan. §.4. 3001 2w
Al MaM Y5l 13 Yesl qual. 211 13 Y sia
Ales  3U  Euclid’s Elements dil%
AL 21 9. UL YReSIHL ydHRRISIL
Gualoldl  uReusi-l  uGidl

siyaldl azaid 49, U ABLdlAL @3u

A d¥-L

24MUASs dS (deductive reasoning) $sdld
£,
ysled yduen dils ¥ otoidl dlsidl,
ais{l uinsl yduizen {12 yeror 9.
wiadl ydwen : dddami 2uldl
il -] oter 2t [Biguidl yar adl 2
I AMidR Sl Adl 218 2 Mol 215 0L 1A,
2L yduizen dlsiRaldl tied AlBid
53l A5V dd =RuL eitL dABLdsiA @1y, 8Bl
aBastizl Gl 20l wer v, war bl
AL olle FUR URG U ARGE €S

AGA vi{lysd el ver udl. @al
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5@l a3l Uisax [@fla (Proclus Lycius)-il
sedl Yool Al (Ptolemy)xl $.:.140+
U viLEl ALl 20Ul edl. 1141 el
gefldl s[A H WM Yyl i ydaien]
vl AlBidl g 53 edl.

@aeol 2000 9l [Mwsadl ol ust
AMctstial il yaduReuAl Ylsol sl 915y
M5 AddR MUl viedl.

1dl, uw

§.4.1813l 2w @M ARdst sid
EXER (Carl

(Friedrichil os{-{l1i GzuR (B3R 2uu ©.)

UGAU Friedrich  Gauss)
A $..181841 oM afla sl sid
{518 (Ferdinand Karl Schweikart) otast
yslersel uinal yduen viidl © ad wisda
oflod unu Al sl sifia 530, ua
1Y A1 A 51 (AU Al A HOdlL.
A%, daviddl (URLrl) wmes i ellsidl
A€l a¥ a Rl ol Asunl @lsda 2w
URIg A 54, 2 dld-dl Gedut §.:4.18244i
Uldldl 215 WAHL $dl UGB avt 8 %,
“Brsiedl SRl vsuHAl AL 180° Sl
9l Al 9 dy HidlAL eyl wReud
Aaadi 1A el (2d 3 yslasl) oMk
sl wiseH el o o4l Holl uig dui suiu
[ai01ddl Madl 2. y3l Yo ¢l “a
9.7 Geduidly © 5 yslas-l izl yduieu
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el [USIRLAL 281 VRILAL MUl ARl 180°
ALY 69 d oA (ALl AHSEL 6.

nBu-l ydaen : [BLsieidl »18L el
HIYrLL ARG 180° S3cll ALl 21 €9

25110 olle olledls (Janos Bolyai) ie
st diotaazsl (Nikolai Lobachevsky)
oA ARt AHLdR udl ydrizen vidl ©
ad e Adl yduizen el

dlonazsl-l ydaiew : Axdami 28]
il L o1z 2utel BigHifl yaR adl v
I AMidR Sl adl 25 sl ay il 1A

2L yea1el 2uGu-L yetien Axsa 9.
UL gll ¥ AR 1ol d wracdeyHasl
A SO 6.

oflw ds 185441 ¥ Alklda oideld
[Ru1 (Bernhard Riemann) el 2[4 @
Al dHl sSdl Yool R{Bd €lg win
rid $ld 6 vl el 9. Aasial A2ailed
UL URL del uzel sl A asid 5 d Add 9.
ML vgdA Al dHel ysfesHl
ydaiendl oisd Uididl yeuousi »udl.
2 Ml AHLdR-Al yelteudl [ha sdi wy
5,

Ra-l ydreu : Auxddul 2uldl S
ueL 6 vl Rl isollogn 9.

aufl, 2L 518 AAdl ¢ ol ¥+
adly fld vaar R efldqar s
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PLOGAHL A 9. AVl AHIUAML S2als  (3) 35 [PISIRLL 2181 vRUAL HIu-L AL

[Qadl AS2 ¥ yslasdl uiasdl ydureu 180° 21y,

ul AUAA 2. 2 I sLOURL [QtA (4) SLSUSL 6L AHIAR AL S1S ULl vis

1l ol yslesdl uiasl yduren wBia s AL 9B51 glRL Gedl YousieHl Wy

ALY, UL ALY,

(1) waARlAL, U : e85 sleviel Bisieil w4 Y5(As, dlotAdg] e [RuLA 2 e
selrl WUl o slevell uHladl 6 dUBidstd A %L . 9di AU Hisofloal
ol LAl MIUAL A{-L Aol Feell . s 52 9, L AUl GuAlaL B, wie

(2) slSuRL A5 Bstedl »el vsudl Ml [QAsud-dl el el wviiul gel el
AL 180° 21X o[ fael Gualol vt A1y 9.

Eulogy

‘Professor Ladhawala will be remembered for his mild manners, fine
teaching, subtle wit, and ever-present resourcefullness. | was fortunate to meet
him on two occasions, in 1983 while as a student and in 2014 as a visiting faculty
in the IIT, Gandhinagar. In 1983, Professor Ladhawala taught me some
fundamentals of Real Analysis, It was a brief meeting, but he left a long-lasting
impression on me with his fine teaching methods. It was a pleasant surprise to
see him again in the 1IT. He maintained connect with them but also in the
advancement of my personal career in the USA ! To me he was a true mentor, a
good friend and brilliant mathematician. He loved teaching, and he did that until
his last days. We will miss him.’
pathak@lincoln.edu Jawahar Pathak
- J
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Urilet eiRdCll d1(Bidsliciol BHIRAMHc-2

HEAY . HE
aeRuLs (M) 99258 37247

AL AUHLOLAL U2 HRLSIHL UL .. 115041 s ([3dld) R ‘dlenadl aiaxu

Yy useul saldal Hiud-l sisHl @9 HRdl Aadl. i visul [adly asmi 2uudl suedl
211212 5000 Al uddidl dles stani goisl Hila [Eg el Wil 1R Al 24 24 GUlANEL,
AL, slaial adHi MM isoRidd, A0 5390
1. U8l A3 YU AvaleAl el sE2. 0 21 1 2l 9 21 el A isi-l Gualal
53 ALAEHA 2R AvaLdvi yala oL Ul [Astdd s191 6 21 vusl el
Slat, 10l BldHl AvAAAL AL U Gedul U8 Agl 2 Al 10l
ae(l UL oal MO 9.
(a) A%AEAL 1741 st ol Hot {2 uHdL & :
AT T 37 35HT G: Hcdohl o &1 9
a1 I < I o Hed o gesl =d
gt Frd = g e v
=Ie[E o R HE AT IR ...
22 yHL O G3HL AMY wtdRL sl quid ellaldl 240 A1l e (10Y), Ad (109, g8&
(10%), iy (10%), T1Fd (10°), uyd (10°), »idfe (107), ~uofe (10%), Uy (10°), He (10),
i (10™), 244 yuH (10" — i sl atd-Al dvaundl A safdai 9.
(b) A AlSeirtl A2l 513l UULSS 4+l 113 HoL U8L 2L % $HHL 1011 Bl AAlH ARl 6.
(c) 5165 A[BcrHi (17.10) Gurll $1HL 315 [HaAdL Adl HOL 9 3 FHI viyd, UYd, [FYd idl
54 UL OULSLAL Al VA 53 AHIA .
(d) Rouuell Al8ai (2.8.14) “[Ryd” «oll uig Asa Ul 204, Uyd i 5302 20yd salaa
9.
(e) valda suani (15.11.4) Ui ~dofe Yol s34 uHIA 9. udg udl AYg, “n oed [Rud,
ol1a, AlElA adi+l Geawt 9.
(f) gyl uyde ULl Yofe AL An A3 © Uig ARl sHul aofe, vid, [,
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9§, USL, AHE, A 2L URIH (10"l Bedun 9.
(9) AlAdldzei -l ollg AuML ALt APl ULl UAUGML ASEHIR AR (6l [BAc)
A1 2UAEHAAL UM 222120 AT wel 21d2LeldR Avalil {12 uHdl eald ©:
100 sl =1 2yd = 10°
100 A3 = 1 [Ayd = 10"
100 [Riyd = 1 $52 = 10° ... e 2L Ad 20100 audi 9ed 100 [Acqdam=1
deat@ =10 YHlAL Il Gedm 69,
(h) ANMAAAL Yrasizl Al Al ae+Hi @aeei Avaiildl A sl . 216l
10° AL @ i 10 4 U2 58 9. cURelle,
10° sil2 = 1 2iv = 10%
10° sivt = 1 Hgleiv = 107

10° Heleiv = 1 de = 107...... 2

M AR AAd] Helde, ust, Hewust, vid, devd, uyg, a2 4dly (=10%)
AL ALY,
2. vydde:

() A U vUdALAL 5L SL3HL BUAAL 1541 Y5l 11 Holl A5, AL Y “A2NUAHA
s 56 9. 25 {oAHl UMAAA Aol 53¢ 9.
T I H &1 T ASUSHR A9 |
SRS AeTa 7e H AT L ||
2 & ugtell Gt dHe Baysd iME | 21 [Fel 522 218 SlU 5 e Sy, U HHRdL
Geurl s A9 23U sl My s
3 = 0 forwifarey Asvempr 3w |
AT BAT 7Y H TYAT HL: ||
2 0 & Ul G AHY AR uE | il el 53R 6L ¢l 5 dla €1, U YRl
Gaual seUEL Ada M1 sl HyR s
GuRL i HollA lAyds dl weu © 3 uAM Hotui 1 i 10 dal oflo A4l 2 214 20
Al Gealvt €9 wie oi Hollrl AL AvaledA 268l [Rclunl Aol s UV 9. AL o UHIEL >l
HoAHL 3 217 30, ALALHL 4 217 40....... Vil 2H AL HAHL 10 27 100 1L Gedm 9. % 1 ¢l 10
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«{1 10 212l vl eald 6. 2APURHL H2AHL 100 24 1000+1L Gedv 9.
(b) aAdAel 1941 513l 4741 Yo “ABIYSA” 58 €9 FHL A8l o0l 9. £25 il ABLA
Aol 53¢ €.
PARUEE EEEIEEINEEIRECE
7efifer: TeeTT 3dT o ww wHfd: ||
22 0 QA Hnl sH-asHe FElae s 20Ul Acang, sl e Aldid
WEARRA 9, o 61Ul A DY DI W@1EL 53U
el ol “Aaldda:” 2ed Acag], “aallla: 2’ ved wUsAR( v “Un Al

-~

2d Al a1y 6.
e v = @i =R 9= g
e : TAATIT: o 39 Feiwr = afsri|
22l : ufEy we=66, d=mRIq 9==55,
FedT: TS =44, 73 fwm:=33
fet 2ol Yot 2UUAIEL € AGBL T 20U 24Ul 9148, dA1an, YrielA i do{lad [Baalsaarizil
A3 A YRAEU VAL

= o fowrfaer & TRETEmT: ||
AT s7er ARy e gfetda: 1
we : 5 fawfa=22, Thee=11
& A 1 2AUAL ol A 2e91HE 291 2RAIR AR&SL 9. & [Betellsl sl sl | vy
ol 851 gL VLAULR iHe 88 AU
U AL 2L HolML 99, 88, 77, ... 22, 11 2 {d 2ARAIRAL &l3ul Glaal s1Ml Al Mo &
2l ofloy gl A dl (-11) L AHLA dstadasll AHidR el 1o 6.
3. ude : ugde 1841 AUl 24 24 25341 o1l AT
Ho-24
e o ° foaey fragm da w0
JaH ey T Toe. ..
TR § TG | AT heqard ||
2wl =1, BE=3, d==5, H=7, 79=9, ... UHRIg=31, FAHL=33, 2Ux 25| Avui-l
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280 1,3,5,7,9, ..... 31,33 il Gedw 9.
Yo-25
TJaagy T T T ged =
TGS =W, .. ST I FHeqar ||
2l TAE=4, HT=8, TIA=12, TTTAATII—48
M4 4, 8,12, ....., 48 ARl HAL 9.
4. AdAU R :

Al AlBllrdl ALAHL Si3ll UULSS 2+t Holl 1120 2041 Gua~ll FH 2D Hetdl vyl
Al HOL 9. 2L HollHE 835 vl Ul TITET A0t 9. % 2ald © 5 211 3ol Yaul 2ited »ual
Hie quRAL e8l. Ho1l gRlL dioil slandl Yu aval Aol uig uam A8l Halul azitd-l s ulsd
avll €9 a1 ouglel Hoiicl gl eneudl .

o\-11: THEH T gVt Tl B TRt aIqel: Me..... 1,2,3.4, ... 19, 29, 39,....99,
100, 200
A8 2 21l 19 W2 TR (i 218 >1eL) 7 29 Wi FafGfa (lau+da) waR 39
W2 TehlTercan e (2ieflaiui 215 2eol) 1A 49 W12 Taerarasia (aielu+a) s1 izt
6L UHLOLL 9.
‘i?t—lZ:WPSﬂ%T, Fr=T: TR YT 1,3,5,7,.... 19, 29, 39, .... 99, 100
Wol-13 : ZTVT TRt O TRl R WELLé.... 2,4,6,8,10,...20,...,98,100
H1-14 1 3,5,7,9,...19,29,....99,100
“{1-15: 4, 8, 12, 16, 20, 100
4o1-16 : 5, 10, 15, 20, 95, 100
+»1-17 : 10, 20, 30, 40, 50, 60, 70, 80, 90, 100
4o1-18 : 20, 40, 60, 80,100
4>1-19 : 50, 100, 200, 300, ....., 900, 1000

4{>-20 : 100, 1000, 10000, .......... L URUH.
i EL wiHL <. 85 UR
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bBisivilel ivaarm-2
L. 5.

39, ARG ez, P.O. 6lldsed, xHeldle-380 054
(M) 98255 77784

03 bl Ardil (als2el) il
A () Axp=A;s+ As +75
(i) Asp = A7+ Ags + 255
(iii)) Asg = Ago+ Agg + 720
GuR A Hi 20Ul A AHAil WL (iii) -l sl s3d1.
n (n+1)

VUL A, = Al Gualol 5319

5657
Asg= =28 x 57 = 1596.
2

20-21
Ay = > =210.

3637
A36 = =18 x 37 = 666.
2

gl a4ell elleg= Ay + Azs + 720
=210+ 666 + 720 = 1596 = Asg = 3lo{l 611

LSl AH AL (i) 24 (i)l ustell sale, s uR 914 e S,

Guadl 835 Audll auell ougst vuadl o Bisislla Avai-l sH el cuxg-l Busislla
Al s A1 2l doly 97 omell ol vuadl Bisislly vl s1a sl o>t iddl
Al ue A2 2Ll Aoit 97 (1AL AolHL %1l

(i) 15+5=20;15x5=75

(i) 17 + 15=32; 17 x 15 = 255
(iiii) 20 + 36=56 ; 20 x 36 = 720
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Gur salda dRldl uefl Axi Ul AHADAA AUS Y AU AN 9. AL 21Ul
AHAAL omell ouygat viadl Busiella qvaiviidal sH-dl dalol 2 el eux-l Bisisla
vl 54 69 s el oly{l Brsiella Avaaileal s3l dRusiz 2 ol siegd ~1y ue .

ofley A selat dl diefl elyge{l Busielly Avail su- 6 wuglas Aval, a i bl Ao
30 avllat dl d Bustell v, Agep L, Ag Ap 29 ab L uRaio 243U avll asiy. gulldl
A o 316l ouogll Brsielly vl s a+b, 2 % dell Ay Sldl Ada. (51801 A, Agtia>1, b
>1)

UM, Agp= Aa +Ap +aD coooeereeeeeceree 1)

(1)4i 2uuel [l aGdl 20Ul
guell oy = Ay +A, +ab

_ a(a+1)+ b (b+1)

2 2
[a? + 2ab + b? + a + b]

+ ab

NIRr NIR N[

[(a + b)? + (a + b)]

[(@a+b)(a+ b+ 1)] = Agsp=3tell 11y

(1)4i 20l [l Gualal s30 2UU8L Agiprc 210 Agaprerd UL [QdRel Hadl2,
Aasprc = Agsp + Act (@t b) C

= A+ Ay +tab+Ac+ac+bc = A+ Ay +Ac+ab+ac+bc L 2
Aa+brerd = Aasbrc + Ag+ (@+ b+ ) d

=Aa+ A+ A +ab+ac+bc+Ag+ad+bd+cd

= At Ayt Ac+Ay +abtac+ad+bc+bd+cd 00 3)

qus a

A(al+az+ag+-~+an)
= ?=1Aai + Zal'aj; li] = 1) 2; 3;"-n; l :'t] ........... (4)

84 (1) Ml 2UUA Yo Ay el Ad @us a3zl 20l
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(1) Aarp =Ag+ Ay +ab Ui b=a Ysdi,

AZa = 2Aa + a.2 ............ (5)
Asa = Asara=Asa+ A + 2aa =2As+a’+ A +2a°= 3A,+3a% ... (6)
Asa = Agara=Asa+ Aa+3a@=3A, +33° + A, +3a° = 4A, +6a° ... (7)

(5), (6), (7)4i Haal Yol ¥4 % UL Asg, Agg - ... a9 Aol aslat. 241 ot
A% el Ao s A1 qiel AUl d, dus a3y qadla.
B. (i) Aza=2As+a® =2A;+a’A

(i) Aza = 3Aa+3a° =3A.+a° A,

(iii) Asa = 4Aq+ 62° = 4A,+ % As

(iV) Asa = 5A.+ 102 = 5A, + a° Ay

(V) Aga = 6Aa+ 15a% = 6A.+ a° As

Bui U] A1 AL UL 2dius Yol [ 2gHie 5 2483 Al 2uel {12 w1l
L 53024 24 el o L ARLld Ll Rl AGid 530
A2 Ana = NAa+ @2 An oo (8)
2L Yol a s (AUl wuglets AvaL e x4 ud n o ¥ 1 el {idl mglas dvar .
N=2 112 1L Y21 248 (5) Hi Al 53 9.
QA3 kA 2 5 ol HiZl uuglas AvaL e i Yot (8) n=k Uil AU 8. 224 &
Aka = KAa+ @2 Akt oo, (9)
n=k+1 412 (8)-l slell el
Ag+1)a = Ajara) = Aka+ Aa+ (Ka)- a (421 (1) u2edll)
= kAa+ @° Axg + Ag + a%k (421 (9) uredll)
= (k+1) A +a*[Ac1 +K]
Agerta = (k¥1) Aq + 2 [S225 4+ k]
= (k+1) A, + &2 [@] =(k+1)Aa+a% Ak oo, (10)

2L (8) Ui n = k+1 Hsdi Yot (10) HA ©.
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H A YA (B) n=kH2 AL Sld dln=k+l M2 UL AA Y. aulln =2 12 dl AU D %.
a2l (8) dHIM N> 2 M2 A 6.

sd, 2l ANnde uRRUHIAL Gualofl U8l s Pe ulRenH Aadla.

siduat [Pusiella Avau 4 dei Aa il 530 1 GH2di SHai Psislla v o wugl.

el.d. Busiella dval A; = 6 4.
10-11

6ell - otall 531 1 GHRAL, 6x9 + 1 = 55 Hulal. 55 (BLsiaflu AqAval 9, Ajg= =55.

GuRAsd [QauAul oin oggil-(l Busiella vaiel s34 g2l Aoly bl M2 12 A3 53
s[is Bustella vl a2l Axdil dvila.,
C. 9A+1=9(1)+1=10=As=Apu)+1

9N, +1=9(3)+1=28=A7=Ape+1

9A;+1=9(6)+1=55=A10=ApE)+1]

9A,+1=9(10)+1=91=A13=Apu-+1]

L YRl Aus ot (1A UHISL 1.

9N HL = Aty cooreeesmrnrnrersnnsnnnnnnnnn (11)

Brsiefla ivaiiiefl aiel {12 20l €9 d-dl Gualol 531 {12 DU 2uhal q0 [Qardl As1R0L.

A1=1, Ay=3, A3=6, A4=10, As=15, A¢=21, A7=28, Ag=36, Ag=45, A1p=55, A;:=66
D. (i) A+ Ar+ A=Ay

(i) Ao+ As+ As=As

(iii) Az+Ag+ A7=Ago

(iv) Ag+ Ag+ Ag=As3

Ant Aon+ Aoni1 = Agnit coveeeeieee, (12)
(11) 217 (12) 215 412 @ulal dl
gAn + 1 = A3n+1 = An + AZn + A2n+1 .................... (13)
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[ (13) Busislly Avaiel carvaiell A1l6id 29 2 241 UsAAL a3viami 224 2L d
2L, (1), (2), (8) ~il GualaL sal2ll ust A1[61d 24l

22, Yol (13)4igl 8A, + 1 = (2n+1)% weL Hadl. i Yoiell ALl 2t A+l GuiloL vl
Auiis 140 sul ©.

9An+ 1 = Agnag 210 8A + 1 = (2n+1)% (A3 208l 24101011 515 Avimi (el dld
sl 9131, a2l GuRLsd Yot (13) «ll ALBIAL Al uR 914l 24l Qv 2490 Yol s34,

* Kk Kk k k%

igRaLA Wikl L 80 uRdl

5. 2yas
14eHl sedls woull vyRIlSlL Gedul ugl al 1oL 9. FUidL Sedls Aoel (1A uHI8l
9.
uTe=1/4, 3Ted=1/2 , Brare=3/4,
FB=1/12, Felt=1/16, Braiw=Frwm=1/3
LA VUL 6L URRUR GOLEL GIRL UH AHAAAL Al AR HIRLA HI2 AW A6e dulvt
12 21l 2Aoi8 GURAL TTE 208 AL <A A4 Hidl st (esudl clmiml wel e, A0 244
oL Al qugU B
1L GURAd UL AEIHL 2 i, ULl LML AvULHAL Gedvt 8 ¥ dY e 53 el
Asld. “Yeotyl” AL A2HL MY HBA Gl 9. ¢ ugl-l Heusiml dxiell »uaM-
s309.

* kK Kk k%
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uzRRu- eififa (2)

C{EERVEL]

BRATA SALRY, lldl, vHeldle, 382481
(M) 9904235869

YL VgL UYL U5 UL BB UL90 9 [AAI WAL €14 €9 o AMalAl Ut 54 Sl dal
e LS UL AASIA [AARAL A2l B5Aal UL Sdl. 2L 254l d Ua-l G5 ALY

usL : [PUSIRABC agsial Busiel 9. (3300 AX vl AY AAdl {ld © 5 %l L XAB-L »ig-il
MPIML, ZBACHL eRrll HIRHL il LYACHL 2ieeAl 1ML $185 UL [Big Al -2l dal
MZXAB= mZYAC=0 A=l 0<6<90°. B’ ¥i C’ i [Bigil B 24 C Higll 153 [(Brell AX
i AY UR £l doldl detule €9, 9 M 2L BCo, HelBlg Slu dl AUBid 521 5, MB'=MC'.

yasseL : uaHl 0idl Rdl wasl susld ekl Mact sZA.L A woginl sélut dl
“Z/XABHL vigel MPRHEL, ZBACHL il HIGHL 2 LYACHL igel ML siSuLL
[Big A=y el 7+l 2 ad 9 3 (30l AX 1 AY 2usla 14 eafen wael Busiadl
o1+l el 9. ed [QAKL 5 MB'=MC’ 34l {d qUd 45 2A3? BM=MC glal-l 5181
5 A [A2A1R 2l Ul 25 5 AB'MB = AC'MC &lS 25, uid % AB'MB = AC'MC 814 dl
BB’ = CC’' i < uReud AB = AC 21 (L W12 7). u3g uadi dx 20w 2. gvu st
Ul Al Ul Bddl gl i ddl S Bsia Aeiffd ugl ¢l dl 2isld uxleeyr 5
AU [Psial ey ddl €lrdl Sl 9. uRaun viel G3d vadl Yesdl ds sl way ©.
¥u3 AR uaHi A Bisiar yulEees i dl BB = CC 4 o (a1 H12?) 1A ug 8l G3als
04 Uig BLsiel A1 6 dy >0y -,

oflog is (AR 24yl 29 5 % AM 3L
y AAB'M = AAC'M RllGid $elvl Ud

s32L dl uRL U B3 A, 2UAlL s

Rellil QML 2idl A% © uig 21 ol

Rl 8L 5945 A 5US5 ved Sld A
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dell 5181 % AUBLA sl © o ABLA 2 wsd Al A Ad ual usl Gl e 51
wERL UHAL 5 uReuML 233 Al ldl usl %32 €ld © s (AL 21 (A2l A+ 1z
medl o 9 5 d s BlAeul wel vidl 95 €9 A aRil dioll uMd UL @l A% . i U Hlel
el [Q1R weL ANl 2419 ax, A2l GuRid el % [QAAIR AL Ui AL A d AL HI2 514
s3 9L d AHAAG QIR0 MASA 9. AASIA VL U B3Aal L [QARd, Slgs Hela
L5112 9l

QR % P A Q idsH AB 24 AC <t HeBigadl 9. (Gur-ll 35140 ¥ (A2 did
53, 21l A @212 2% D 5 UM 51215 AB 241 AC -1 HeulBigil il w12 4 dla?) siesiel
Bisial |2 25 onelld uReud a1 9 3 sievpensizll eikell Heaoudl doild seldl doild sl
340 HIUAL €ld €9, 1] AABB' s125181 [B15181 €9 it B'P stevisuHiell elel veson Hie
GURUd M 241 Q 253 BC 2irl AC il MGl slaiel s18L, Hea[Giguiy uel sél asia e 5,
MQ=; AB
adl B'P = MQ. adl o Jld 2uudl Au6id
531 wsla lal 5 PM = QC'. sd o MB’
= MC' €ld dl, APMB’ = AQC'M 4.
Hi2 U8 APMB' 211t AQC'M 21534

9 dd saladl Huc 524l RSB, BAIR
L % 215 drg, GuALaLHL A2l dldl d © mXAB= mYAC= 6. APMB' = AQC'M 1[6id
534l 2L MRl GualdL Adl gldl A5 ddl il aoudl asid 9. AAPB’ i PA=PB’
elandl, mB'PB =20 (2l H2?) dul M 244 P 253 BC 247 AB+ #ulBig eldirl $1R91,
ey Ry vl sl sl 5, PM||AC
Hi2 % MBAC = o &ld dl m«BPM = «.

m.B'PM = mB’PB + m.BPM = 20 +«
adl o {la edicl asie 9 5, moMQC' = 20 + a. ¢4 APMB’ i1 AQC'M 12,

B'P=MQ, /BPM = ,MQC’, PM=QC'.
gl 253udi-l oo, 9d uAL APMB’ = AQC'M i 153U [BL518lleAL 143U 20l
HIY Av elaiel MB’=MC’.
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b s yasse oL 2 euld © 3 Ul B3d drs 3ol Ad oS wsti 9. Gu sefl Al 3 uskl
[Afad G5a sl asiy Al 2id G291 €9 5 caias 241 Ul (AR B3a dvial-dl Udet 5.
AL 215 W2 U 2 190 AABC, vidids 6. il yaiR adl vt 1, BC A AMidR 8. 4Rl 3
AL | 694 AB A1 AC L 253 M il N [Biguiiui €92 9. AlBd 530 5 BM + CN = MN
doll A8 s 20 Al % Uil 208 w3idMl AAL 53 9 d ua H GurHl ld adat d Giedl
gcll. 4l AB 2t AC il Heu[Gig 2l daid 59 dAd 3y d s¢. aou [Fsol uacdl uel el 2l §
AAB B st2sialL [Busial ¢ d-ll 69 Gualol 4 a3 vl ? drd stesiel Busial [, 241 uReus
YlE ALY

s12s18L BLsremi slevienaly] [QRIGE s8la e @l Sl x18adu U 0.
2d P 3l ABd, 1i[lg ld dl PA=PB= PB’ &1, 1% ld %l Q 21 AC < HeBig sl dl QA
=QB = QC' u1d. 84 61 dedls %d vy, MB' »tnl MC’ 6ll%gil aloll AMPB’ i1 AMQC’
A $Scl A Sl 5 210 dHIZL Hes L2 AU ¢l !
(M) 9824669364 - {2 AALALL

Research Publications and Other Articles of Prof. N. R. Ladhawala :

i) N.R. Ladhawala. Walsh Function Analogues of the Hardy Space and BMO: A Ph.D.
Thesis : Purdue University. USA. August 1976

i) N.R. Ladhawala : Absolute summability of Walsh fourier series : Pacific Journal of
Mathematics. Vol. 65. no.1, 1976.

iii) N.R. Ladhawala and d. C. Pankratz : Almost everywhere convergence of Walsh Fourier
series of H'-fucntions : Stuidia Mathematica T. LIX, 1976.

iv) N.R. Ladhawala : An Equilateral triangle cannot have vertices at lattice points : Bona
Mathematica.

v) N.R. Ladhawala : Split and Prove : 3,%3Ld 2L[Rld {301l 1993 AR A3 B51H1 Q.
vi) B aUR. dtilaldl s idl’ 21 ‘s[Ru2 24l (Fourier Series)’ 2josldt [ 512141
(8500
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Ul Y. A. 9€1 ifGid u2i-210i91 Vis-306 (E-Copy-1)cil B3dl

3L AR sR
Hglale (M) 99253 62754

. 1+an+anb
(1)  The sequence {a.} and {b.} are defined by a,=1, b;=2 and a..= % ,
n
1+by+a,b
bn+1= —r nn , Show that aygp < 5.
an
Solution :
1+anp+anbn
Here ayyy=——mm
bn
1+an+anby+by, (1+an)(1+by)
a.n+]_+ 1= =
bn bn
. 1 _ b
Cltanta (1+an)(1+by)
- 1 an
Similarly, =
1+bn+1 (1+an)(1+bn)
. 1 1 _ bp—an _ (1+bp)-(1+ay)
14anps 14bper (A+an)(1+by)  (1+ap)(1+by)
1 11 1
" 14+apys 1+bpyr  1+a,  1+by
) 1 1 1 R 11
" 14aps;  1+bpss  1+a, 1+b,  1+a;  1+b;  1+1
11 1 _ 1
1+2 2 3 6
1 1
o > - s l+ap1 <6 Soane1 <5 forall n
1t+an4q

And hence, ayg <5

1
6566

O Az—+ —+ — 4+ and
1-2 56

34
1 1 1
B= +
3466 3565 3664
Solution :
Here we will prove the general result.

1
+ --+ 4+ ——— , then find the value of 2
6634 B
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1

Let =—+—+—+ -+ ———— and
12 34 (2n-1)-2n
-1 L L ey
T (n+1)(2n) (n+2)(2n-1) (n+3)(2n-2) (2n)-(n+1)
_ n 1 _ n 2k—(2k-1) _ n 1 _ i
Now, A= Zk:l(Zk—l)-(Zk) = Lk=1_1)2k)  “k=1Gr-1) | 2k
_yn 11 51
A= Lk=1 (Zk 1+ 22k)
n 1 i) — n l
k=1 (Zk—l t o k=1
2 1 1
D FAIEED I
Zk 1+1k
A:L_l_ L+...+ 1 i
n+1 n+2 2n—1 2n
L2A=—— 4+ =
n+1 n+2 -1 2n
— +---+—+L (as2A =A+A)
2n 2n—1 n+2 n+1
.._2A=(L+L)+(L+ 1 )_|_..._|_ (L+L)
n+1 2n n+2 2n—1 2n n+1
_ 3n+1 3n+1 3n+1 3n+1
" (n+1)(2n) (n+2)(2n-1) (n+3)(2n-2) (2n)(n+1)
~2A=(3n+l)-B
) é _ 3n+1
.. B _ 2

A
Now, by substituting n = 33. We will get our result 2 =50.

(3) Suppose a;, a,, as, as, are distinct inegers and P(x) is a polynomial with integer co-
efficients satisfying P(a;) = P(a;) = P(as) = P(as) = 3. Prove that there is no integer n
such that p(n) = 2020.

Solution.

Here P(a;) = P(a,) = P(as) = P(ay) = 3.

.. if we devide P(x) by (x-a;) (i=1,2,3,4), then the remainer is 3.

oo LetP(x) = (x-a1) (x-a2) (x-a3) (x-a9) Q(X)+3. Q)

Now suppose that, there exists an integer n, such that P(n) = 2020

.. From (1)

YABax — E Copy-2 [90] U52161-2022



P(n) = (n-a;) (n-a,) (n-a;) (n-a4) Q(n) + 3.
2020 = (n-ay) (n-a) (n-as) (n-as) Q(n) + 3.
(n-ay) (n-ay) (n-a3) (n-a4) Q(N)=2017 (2

Here 2017 is a prime number and (n-a,), (n-a,), (n-az) and (n-a4) are all distinct factors of
2017.

Which is not possible.
.. Our supposition is wrong.
.. There does not exist an integer n such that P(n) = 2020.

T 1 1 1
4) If a=—, then prove that — = — + =
7 sina sin2«a sin3«x
Gvien azg, hence 7o= . =, sin3oi= sin (7 — 40) = sinda
1 1 1 1 1 1
~RHS. =—F+ —5 = — - =— ;
sin2 Fl sin3 Fl sin2«a sin3a sin2«a sind«a
_sinda+sin2a _ 2sin3a-cosa _ 2cosa¢ 1 LHS
T sin2a- sinda sin2a 'sin3a 2sinacosa  sina e

UL u. Y. e 21fCid u-vis-307

(9)  Find the vlaue of [logs5 + logs7 + log,3 ], where [x] = greatest integer less than or
equal to x.

[logs5 + logs7 + log,3 I+l Bud ML, osdi [x] = x 5 el ALdl el Hiel yals €.
o 1 1,1
(10) If a, b and c are positive real numbers such that 2 + 5 + p =1, then prove that
(1+a) (1+b) (1+c) > 64.

= ~N NN . NN N 1 1 1 ~ ~ =
°zna,buqcuucﬂqqqmmawmm%%aﬂ;+ Z+Z:1 Sl dl A6 s 3

(1+a) (1+b) (1+c) > 64.
(11)  Calculate the sum Y. 2k AR Y1 ML)
k=1 4p441’ k=1 gp441 ™
a
(12)  Determine the general form of the sequence {a,}given by a; = >0 and a,.; = +Z \
n

b a ~ . NN
ap = >0 Vil Ay = # gl AR ALl @us ue {a,} 2kl

an

* Kk Kk Kk *x
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SHHIAUIR

IMO-2022

6341, International Olympaid (IMO)-2022, (il »{i¢il vild 72l 16 %@L, 2022
sl YA sl

e zall-ll Aval : 104; MRAL sMis : 24; eks euMidl nadl sl vl
(aguiag) : 6; WauAHL 7 oAl 218, il 6 UL, 56 el : 42;

o33l oL@l = yaulaigs > 34, Awigs > 29 (<34), siuRigs > 23 (<29)

&4 Hsl 1 579

sa yaelias : 44, AwRigs : 101, siuRiss : 140

@R yael-1 (34 9e1) ) Aw-0, 5iu-5.

SRuA NANRse AUl 88H Atlfls ulRMe il viid BIT-Mesraril 1113 dl.27¢ 30
R012, 2002 s(Mal Aol A% Hiedl el v : 20-11-2022.

3t B Hsorg, 200l 504 2M8AA 14,56 AR, 2022+ A% GHL U2 A3
sllon sSind 1Ay, ud Qenau S, AR vid dlAll.

gl RERMLS M2 V1R 29, 20221 A% A S[RulL UL eHRlL e uel sl
2R, 51U UR MURAlYLl aldiai 0wl edl. i 21016 dHSlL 1L o A4 w2 uel
UL U.24. A8 (A9 dldiau 240 edl.

2l RERFHISA gHUR AR Srenddd, dduls, dredl dl.11 ARR, 20221 AY
AAAULHL A1oAAAL D5 SIASHHL IR et AL iU SAUHL 2L, dMEL Gl
(el sl sulufas uafall v i Qo dudl 2Uhal Held dis Adld 2iualHl
[Felumi Mewardl 510l el el dl 2048l HaReEs dd-dl Rila M2 »1édden
LER

UL 2R AR seoiel AU drsl seot-l Hirtddl Ao 4, AUBRMLYS dadial-(l
A[Aul, A2l % ol [Blam s sl sdl, d 2H-2l-9au SlOsA, HHELALEAL,
ol .. Al ol 202241 ulaumi du-l aoumi alkiduMl UM SRl suis
qaadR [Qanelia AUBRHLS dddldl WRARS Sdidd 53910 diel. w1 MLl
S5 UPHA- V-9 SLORGAAL DUALY Vi A2ALA5AL YU ASsIRAL WALAL ALV

271 2410122, 2022+ A% Al UL el
i ELL WAL . 96 UR
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ollei1eil

1o Byl gl 2022+ S-2isHi UL.47 UR {lal-L Usil ¢

)

)

2L 5181 5&] ? If | have seen a little farther than others, it is because | am standing on
the shoulders of giants.

21 [QaLAHL 541 “giants’l ald €97

L [AfA M8 [Bdlal alRidauRell q USRS e (1642-1727)1 9. Uldil
silmistd] ol 4ol yen Andyds uldidl YouHluia »Ul 9. i ‘giants” 1@
Alafadl, Swr, sul a4 esid. Slaladld el ala @y uael 531 ulReun
IRl edl. 3242 dil (Aot atdsl elldel volely Aaelsla a1 Al dAlal 18l
[FaMl 2L sdl. s AvaRRid-dl vl dl edl . dgdd-2adH i3l Uil weL
Al e sdl dl. s e'sid AHHMQAAL 2ARUAL WAL Aol edl. yesie
Uldleil $1441 1L o4l % vlel GUALRll AL Sdl. L Aec{Hl gald 20221 isHixl 3.
sHerud Ay dut ‘elifas@aitdl el ARia-dl efEsy (ui.+.31) -36)
il RAUE UL

LS8 7 — e Yoy Wi 21 Al A3 grg Yol Asdl @sdl 2y, uid dd AR
Uelrd de 2Hcd ULl 2y

2 A Aadle ouedl (Evariste Galois). - OURldsl. =4 181141, idisl
183240, (UM 3+ lengl d-l G2 ‘oucal i 6. AdldA’ «dl.) auean AU
(ARl acel i ddd $18 Fadld 2dl sdl. Fddlndl Dae-dl [Bailul oleas
vild <l 4 sl adl 3 dl (AR dn Fauiadl el ole @adl Al &, 2 24y ul
axo. 304l 1, 1832l asdl uaR ducal Femil 92l. ALl % AHY olle dll s

Yol da MdldAl grg Yg 12 ddsial. dledl qvid dd slue 24l 244 3141 A
1832+1L AAIR e, AduI 2.
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AA[AAH] Ug i 922 el duedld AUlBid U g ¥ 8g. Fadu-l Deedl AA, 2941
q 18321 2, a8l 2l A FAHL @val 54, dtl wotl gHRLdL [QIRL, gL
AHA Ysdl HI2, dl 5010 YR Ball Adl dl. dvidlg g ol 8d 5 a2 422 d-
auig usd ed MR WA A1 Al Sl wil uHy el

duteale, B criial ot Holla 60 Ui €9, Wl deil 2AL QUi LRl Hel4el
vl AU 9. Group Theory i Field Theoryil valela dlieait [Qsuledl i
21 vylElAl GualdL s34 oigugl uHlsaAL B34 (solution of a polynomial equation
by radicals) il €|l %=l usi-l G3et L.

aed ™ [Qal-d1R, (M) 9824669364 {2 QAL

2. AR1aML Sedls eslsdl Yer A Mol U adl Sl 9. FH 5 YaMBIAHAL AvidL 215 306+

e-copy 14l Uil «1.47 U 2Aastays dids s aRds@ist sBs Avaiviidal aawusl

AHALA a5 12 w12 A5 9. % {12 yoxor-l Uedni o,

1+2=3
4+5+6=7+8
9+10+11+12=13+14+15

2L ugdl 2LEl Al olte UgL YAl el © 5 Gul Al UHLELA]L saHl AMdlL s2152 @il

Ast ?

211 5 el oflew 515 Uaed AT UL e %32 ALY, UL ALHLL I 2Ll Aiede HLLUL

ugsl o1 (A9 [QuIRAElR] 21Ul 5adL AA2l. HIzL viirde o HIBldL LB 121, H U1 2L 5[BLst

Qiafl AR HA UL vide dl 24l . uRl Aldl ellsidedl vadis sy dl AL Yail MRl

A4 L.

1.

3.

€35 AUALML 316fl oty uel-l Aval AMLdLAL $MLs sl 1 Ay, wuR sHell iy uel-l
AL AMlAL sHIs weell o 9.

g5 AHAML dlofl ougel usal ueal ausll el deal ue YL vl sMs
AvyilL 69,

ALl 210fl olloged U Ue ALl $HisL A2l 9.

L A4S 2L eUH] AHAL QU] Al 9.
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gl AudLl 216l oud udd ue = 10°=100.
316fl ot uel-l ival 10 + 1 = 11 ue. w4l oy uel-l vl 10, Andl-l ol o vl
ss. 0l el AHAL 100 + 101 + 102 + ... + 110 = 111 + 112 + 113 + ... + 120 28l
AL AHAL A1 9 d s asi9l.
Aus A nfl AHAL 2 82 ? 2L AHAML 310{l ey usd ue n® i uglsll vl n+1. el
Avalvil s[5, adl siell oy n® + (n*+1) + (n°+2) +...+ (n*+n) &al.
o] ollogr Udd ue n?+n+ 1 ¢dl. dHi $4 ue n e,
sl el oug (n+n+ 1)+ (NP+n+2)+(N*+n+3)+..+ (n°+2n) .
204 Nl AL

N+ +1)+M+2)+.+M+n=(M+n+1)+ (M +n+2)+.. + (n*+2n)
...... (1) 8al. ot AL 2] 211l {d (inductive method)2(l Hadd, uRsux ¢ o.
AL A1 €9 2L cicdiaal M2 2UUBL dsl AUBLL 2uudl AL, dl A1l 2l 4G

(1)L 21efl ou1eg = n® + (n°+1) + (N*+2) + ... + (n*+n)
= (N + 1)n° + (1+2+3+... + n)

_ , n(n+1)
= (n+1)n +—2

=N(+1) (1 + 1/5) oo )
@l anslleng = +n+1)+(M*+n+2)+ (N*+n+3)+...+ (N*+n+n)

=n(n®+n)+(1+2+3+..+n)
nn+1)

=n’(n + 1)+
=n(+1) (n+ 1) oo 3)
(2) 27 (3) uRAL AHAL (1) AUBLA A5 21, U Al @] viesdl Al (2) i (3) yAd
B % 2l (1)l 6l o A=t e 8 2n41] 8. uidg
n(n+1) (n+ 1 /2) _ n(n+1)2(2n+1) —3 (n(n+1)6(2n+1))
=3 (1%+2°+3%+...n%).
ol 8 LR g uReuM, My,
NP+ M+ 1) +(n?+2) + ...+ (n*n) =3 (17 + 22+ 32 + ... + ).
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VL 2L UHER dd Hostd wRenH 9. 3ol oy s[5 Avalpiidl A0 9. FHell oy
s Al QL AR | 235 v s[Hs Availdl A0 sHs Avaiiil

aolel AL @A 3uHL saldl st d 59, U !

nn+1) (2n+1)
2

As Beell At n(n+1) (n+1/,) = = (2n+ 1A, x4l 4, nHl Bislelly

AvaL 69, 4L ol ouotdl (L 5312 dl {lA] AHARAL 1A B, S5 wRL Uuglas Aval n 2.
T+ =YL m*+n+i) =331, i?=02n+ 1A,.
£l AHAML AL AALN 8a dd Holl a3,
100 + 101 + ... + 110 = (2 x 10 + 1)A;p = 21 x 55 = 1155.
wiMglale (M) 99250 24549 Vie,

2

o

(@l

&

. UL

igRELA WAL <L 92 uRd)

e The Mathematics Consortium Bulletin (TMCB)-iL %l 2022+l »is (Vol.4, Issue 1)
AALS HIAHUL 681z ULl A5A 9. 2L 25U 2 RUE AUSA A2 iold [ArugHRAl
‘Graph Theory : 1736-1936 and Beyond’ i 2ld{s+ll dv q+1[A €9, % Graph Theory-il
SlAGIA U USLAL U 9.

o -id Usl:
allrls : Mathematics in Ancient Jaina Literature
auisl :S.G. Dani and S. K. Jain
uslas : World Scientific Publishing Company

ystad ay : July, 2022
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ygyadl

1. [QenqoAl dls [@Qair Sl aliasaodl {4 daldt sl olde oL s
(e[t s dd 515 saL 5015 (iglas) vzl 81kl A dsll wAwil 53
AAUEsL 618 2 AV I 2 ARALOL UL sUL
[enl : R el vl uiasl qval 14 seall?
AAlASL oA 2 67,
[enel : dl df Hoddl AL 675.
[zl 5215 sl waor 3ol A 2wl ? sisul e s dvaipil vied @uus uReus
9 7 Udl WAl euns dl dvdiedl g oldldl ke Adl 8dl. dd s uReusl
AUALAL 2il-ie Aald, A sell. 2 L, 10 A oled 11 s(s Aval Sl dl ? 12 s[¥s
ALl AsDl dlL ?
AR dHIRL 83 Bl adami esa el s[As dvail il Al sdld s6l asl. usl
g5 dll aRell uial Aval 2ol ux @uil dHe uddl sel. di el dHel HielLs2
uedl Horalel ARAVL dret sEl s, 2 ALl aUBdl stoif@ud (a9l a2 widl asal.

2. <llAd Qe s gslldl aRiduelldr 215 nelldl yeasuial dlg 9. alRidauell s ?
Yls 54, 7

The mathematical patterns, like the painter’s, or the poet’s, must be beautiful; the ideas,
like the colours or words, must fit together in a harmonious way.

ABAAL veAuR{lolld, viy s3A AallaAul 1 HrLaRiA, Ylau. sl {2l
AALSHL 4 U3l

Hiot Al A€, A 53, di Guagdal Ul Yl d Gelsell Ha UYELSWIL oi-ldl.
20l Sl ddl sl el o AUGAL 2l 2l ol o oeidil wReuH-l w14
GualoL 24L? % otioidl-l GualoL Adl d 4l i 5ol A Gualaml 2udl ? uReisd udlu
12 €9 ? [Afre [(BRumi g 214 2 degenerate (3141 ?
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Ulcieudl

1. Aal Al dA{lHn 2 araus Hanel AYsd el daR 2dd yauRidysl
YaAH D5 O-HA HIRSA AUUA HOdL UM, Al 2 iedesdl avell 4. 2uewely
ARALAZIUSL Vi [AzAM1S U d2il AxRcteil AUlBd %Ll Rl sl Al Hiedlil 4 vl
2 % dlolell w4 el i UAH e-isl Aaldll yeurst bl § 90% (Hvu avddl yeuis
st 2l 53 1) o wddl vol o el iRl vqed 6. il qeuisAul [@Quad Al
GL3lRL L 2AL5M s Gsla el Yeln il AvAL 9. AR [AMUsL 8 515 YA Y

NN

usdl [ asdl vl a3 dal [Aunag vin dvil i visHizl wofl 284 Al 1A vudl 9. 49R
A @l 2y ddl dl3lL s1i eusi sl dloy @l 1]

(1) %eiyw U, 300 Al 1 2iold dld a3y 2ll. s v A oug diellrdlell dail %32
A2l 51201 5 e ¥ AU o i L OH A Al Yl asudL €9,

(2) Heiys Uil oUlRLdst ALsH HUY® GUR L Sl dd HIE HIAG 8.

(3) ctclld uZuRL yoser 25 AlBdst 5 vird sl Geant dHall Hidaus Geollanal a d
Hel 9y 41Oy ¢1oL €9,

(4) Aot Azt vl Ureial dizul uedl 241 Auisl dris a3 AYsd A (GURHHLIS,
A AeAus dld) €ld d g ag AU A seauy?

(5) UL. U.. Aet OUlBld Ul — A0IdL vis 304+l B3l Sl €9 o I Hie @l ot usil Glod
s A5 69, dl d wide d1oY L v, A

(6) ed R Yoy -5l ddls [Fuges Guasd 8 AR 9-A9d asl disaaldl i
WAl doude GuR uL Y2 ddls ysiu d So-{la 9. croue 2 Aud
RuL gl uel a-ll dls Hisaal-dl eazan sl B S,

(7) Heus 508 151 Avidl 8ell 1oL WYs 21381 Al [AANisHl Sldl ANl sdl 2t
oflol el a9 [Auisl wlactdl a3 © M 3% i dld-dl © 3 5185 S5l AHAIRLS
AL oy L5162 48R alddl ([AAML5 55 aiad1R) oidlal adf Yl <l ueid !

(8) Us Aol 514 AT AY €9 9di € Ay et UL s dl AT, AgsHRSHL % 29140
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