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BANGALORE SRINIVASA RAO MADHAVA RAO
(1900-1987)
Elected Fellow 1953

BIRTH AND EDUCATION

BANGALORE SRINIVASA RAO MADHAVA RAO was an eminent Professor of Math-
ematics, an outstanding teacher of Mathematics, a distinguished Research Scientist, a
keen sportsman and a sagacious educational administrator, all rolled into one. He was
“born on 29th May 1900 at Chamarajanagar, a small town near Mysore City in the State
of Karnataka (then the princely State of Mysore). Madhava Rao’s ancestors were Sar-
peshkars - accountants in the Mahratta army - and his grand father Rama Rao Sarpeshkar,
migrated from Poona (Pune) to Mysore province in the early part of the last century.
Srinivasa Rao, a son of Rama Rao, opted to the teaching career in preference to ac-
countancy and in due course, became the Head Master of a High School. His wife was
Smt Raji Bai. Srinivasa Rao had five sons and Madhava Rao was the third among the
five. Madhava Rao was a precocious and disciplined child. He grew to be a brilliant
student and invariably scored high positions in all the examinations. He completed the
first examination of arts (equivalent to the present Intermediate Examination) of the
University of Madras in 1917, securing the first position for the entire province and
joined the BSc course with Mathematics as the main field of study. He received the BSc
Degree in 1919 from the then new University of Mysore, standing first in rank. He then
moved to Calcutta for Post Graduate Study in Pure Mathematics and obtained the MSc
Degree from the University of Calcuttta in 1921, securing a first class and standing second
in rank.

Administrative Services held a great attraction to brilliant young men in those days.
For young Madhava Rao however, this was not so and he made a private resolution to
seck teaching as a career and advanced study and research in Mathematics as a profession.
All through his student-days and even in later life, Madhava Rao was much devoted to
out-door games and made mark as a keen sportsman.

The son of a teacher as Madhava Rao was, study and thirst for knowledge were
ingrained in him. The two-year sojourn (1919-1921) at Calcutta provided him opportunities
to see the great statesman of education Sir Ashuthosh Mukherjee and stalwarts like
Professor CV Raman, busily occupied with intense research activity. Madhava Rao’s
private resolve to devote himself to teaching and research became firmly rooted.
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After MSc degree (1921) and a brief stint as a Research Scholar, Madhava Rao
secured in 1922 the job of Lecturership in Mathematics in the newiy started College of
Engineering (the present Visweswaraiah College of Engineering). In 1926 he was elevated
to Assistant Professorship in Central College (of Science), Bangalore and four years
later, in 1930, he went back to the College of Engineering as Professor of Mathematics.
Hand in hand with his teaching obligations and activities on the sports field, Madhava'
Rao started research in Mathematics in a big way and this activity received a big fillip
with the arrival in Bangalore, of Prof Max Born, the eminent theoretical Physicist (who
later became a Nobel Laureate). Madhava Rao drew whatever advantage that was possible
from the- brief sojourn (October 1935 - April 1936) of Prof Max Born and published a
series of research papers on Born’s non-linear field theory and obtained the DSc degree
in 1938 from the University of Calcutta.

CAREER

From the College of Engineering, Madhava Rao moved back to Central College,
Bangalore in 1938 to occupy the new chair of professorship of Applied Mathematics in
the Department of Mathematics. Professor KSK Iyengar, the then Head of the Department
of Mathematics, was himself a person of far-sightedness and progressive views, with a
record of continuous research activity. Madhava Rao’s joining the Department enabled
the two Profesors to establish firm lines of post-graduate instruction and research in
diverse fields of Mathematics. After the untimely death of KSK Iyengar in 1944, the task
of directing the activities of the Department feH squarely on Madhava Rao’s shoulders.
Madhava Rao continued to head the Department till his retirement in 1955, For the last
two years of his service in the University of Mysore (1953-1955), Madhava Rao was also
the Principal of Central College, Bangalore.

Both at the College of Engineering and at Central College (of Science), Madhava
Rao proved to be an outstanding teacher with a capacity for lucid exposition of ideas
and flair for friendly attitude towards his students. His scholarship, sense of dedication
and sweet temper made a lasting impact on his students. Proficiency in sports and
sociability were added points of strength in his favour. His sympathy towards students
and generosity in helping the needy and poor students will themselves constitute a tale
that is worth mentioning. Many of his students used to remember him in their later years
with great feeling of affection and gratitude. When he stepped down from the service in
1955, a representative committee of elder citizens of Bangalore, organized a special func-
tion to present an address to him, extolling his services to the cause of University Education
in general and to thé University of Mysore, in particular. Speakers on the day spoke in
cloquence, highlighting his qualities of head and heart and his academic achievements
and proficiency on the sports field. It was a red letter day for Madhava Rao.
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In October 1955 Madhava Rao joined the Institute of Armament studies, Poona as
Professor of Mathematics and Ballistics and continued in this capacity till May 1960.
Later he joined the University of Poona as Tilak Professor of Applied Mathematics and
held this post till 1965. Thereafter he returned to Bangalore to lead a quiet life of retire-
ment. However, academic activities continued to engage his attention and he was an
associate member of the Centre for Theoretical Studies at Indian Institute of Science till
the very end.

For the last several years prior to his death (pn 11th June 1987) Madhava Rao used
to delight himself in a concerted study of Recreational Mathematics. The topic of Magic
Squares occupied his mind deeply and he started compiling a tome to highlight the salient
features and in particular, project the contributions of earlier Indians in this area. He
has left a six hundred page tome covering the topic and was fondly hoping to edit the
material and seek its publication in book form. It is a misfortune that this could not be
completed during his life time. One may eagerly await the day when his hope materializes
into concrete shape.

Madhava Rao evinced great enthusiasm for out-door games right from his boyhood.
He became a good Hockey Player and was indeed the centre forward player for Mohan
Bagan at Calcutta and for Bangalore Eleven at Bangalore. He also played Cricket and
later changed to Lawn Tennis and Basket Ball. Even when he was approaching sixty, he
used to play Tennis at Poona, with the students of the Institute of Armament Technology
and was admired by the Military Officers of the Institute for the proficiency of his play.
At the public function organized in 1955 at Bangalore to felicitate him with the presentation
of an address, Prof VLD’Souza, then Vice-Chancellor of Mysore University, observed
that for Madhava Rao, Cricket was pure Mathematics, Hockey was applied mathematics
and Tennis was a complex variable. He was connected with a number of sports organiza-
tions as Secretary or Vice-President or President. He was the winner of the BK Srinivasa
Iyengar Memorial Shield in 1932 and had acquired a large collection of trophies during
his sports career. He was a Life Member of the National Sports Club of India, New
Delhi.

Madhava Rao was a great enthusiast of gardening and luckily for him, his lady also
was a keen enthusiast of this hobby. The two participated in many of the Horticultural
competitions and Exhibitions organized by the Horticultural Society of the State of Mysore,
at the famous Lal Bagh Gardens. The two won dozens of prizes.

Madhava Rao was active in research for over three decades and his research pub-
lications exceed 60 (an exhaustive bibliography is enclosed). His field of interest in the
early phase was the geometry of cubic curves; later he turned his attention to classical
analytical mechanics and after his brief association with Prof Max Born (1935-1936), he
changed to Quantum Mechanics, specifically the non-linear field theory of Born. In later
years he was much interested in the theory of elementary particles, particularly, the algebra
of associated matrices.
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The classical theory of the electromagnetic field based on Maxwell-Lorentz field
equations can satisfactorily explain the propagation of electromagnetic waves in space,
the field produced by a given charge distribution and includes a theory of emission of
light. The field equations are Lorentz - invariant. However, in the problem of the inter-
action of the field with elementary particles, difficulties arise since the energy of the field
is infinite in the case of a point charge. Also the process of quantization of the field
leads to the conclusion that for light of wave length much less than the Compton wave
length, electron pairs can be treated even in vacuum. At very high energies the theory
does not agree with experiment. Born-Infeld theory of Electro-Dynamics was proposed,
basing it on a different action integral and this agrees with Maxwellian theory for weak
fields. The electron appears as a point singularity of the field with no divergence or any
other difficulties. Madhava Rao examined the ring - singularity model for the electron
instead of the point singularity model and showed under suitable assumptions that no
model with the possible exception of a point singularity, is appropriate for the repre-
sentation of elementary particles. He obtained a very general form of the action integral
from which the field equations are derivable in a standard way, including certain invariants
that had been ignored in earlier treatments.

The German Nobel Laureate J Stark had proposed a ring structure for the electron
in a 1938 paper. Madhava Rao’s preoccupation with the possible ring structure was
earlier to this paper of Stark and Madhava Rao’s critical observations on Stark’s work
and the latter’s reply were published in Phys Z. (1939). Stark had ignored the principles
of Relativity since he did not subscribe to those ideas and in consequence some errors
in Stark’s proposed ring structure were inevitable. A further reply by Madhava Rao with
strong objections to Stark’s observations was published in the same journal and there
was no further response from Stark (Sl Nos. 21, 22 of the bibliography,1937— the first
two reference).

In a paper of 1938 in the Proc. Indian Acad. Sci. 7 p. 293 (SI. No.22; first reference
of 1938), Madhava Rao pointed out the inadequacy of the Newtrino Theory of Light to
explain many properties of light, thus countering a view held by many upto that time.

Madhava Rao’s work on Born’s non-linear field theory came to be referred to as
Madhava Rao’s Theory of Action Functions in the Poincare Institute Memoirs of 1938.
In a private communication, Prof W Pauli explained how some of the points raised by
Madhava Rao regarding Born’s non-linear field theory could be satisfactorily explained.

Madhava Rao himself was of the view that his research work regarding the applica-
tion of the theory of groups and group representations in the theory of elementary particles
was the most important of his contributions. This was done over a period of six years
(1941-1947). His joint paper with HJ Bhabha (1941) showed that with the latter’s idea
of allowing elementary particles to exist in all states of integral charge, the scattering of
charged mesons shows complex correspondence with the classical theory. Madhava Rao
was then led to the study of Dirac’s relativistic wave equation of the electron and he saw
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that the spin of the electron which had been postulated in order to explain spectroscopic
data, indeed emerged as a natural consequence of the Dirac equation formulated to
satisfy relativistic invariance. He also saw later that the particles of higher spin that are
either integers or halves of odd integers (= n/2, n = a positive integer or zero) could
also be described by a similar equation but with the p matrices satisfying other ap-
propriate commutation relations. He then examined the algebra of the original Dirac -
[ matrices and of those corresponding to higher spins. In the algebra of the Dirac f8 -
matrices, he obtained generalizations of certain algebraic identities of W Pauli and also
derived certain general types of multi-linear and polynomial identities. To study the com-
mutation relations of B ’s for arbitrary spins and give them in a compact form, Madhava
Rao developed a method of deriving the commutation relations for arbitrary spin assuming
(i) relativistic invariance of the wave equation, (i) that the spin operator s. has the
special structure B , 8 v = B « B « and (iii) that the eigen values of the spin operator are
equal to = % n (n =an integer). For spins = 3/2 and 2 the commutation relations were
given in a single compact equation. Explicit work of the full algebra of the - matrices
in the case of spin = 3/2 showed that it is the direct product of the algebra of Dirac
matrices and another algebra. The general case of S - element B . was studied and the
number and order of the several irreducible representations of the generalized s - element
B - algebra corresponding to spin =2 n were obtained. In a private communication in
April 1949, the eminent algebraist N Jacobson thanked Madhava Rao for drawing the
former’s attention to the above result and expressed his view that this factorization of
the algebra of the 8 - matrices was very interesting and that the possibility of physical
significance of these algebras delighted him.

AWARDS AND MEMBERSHIP

That Madhava Rao’s research in the field of the algebra of clementary particles
constitutes a significant contribution to the subject is beyond doubt. It is appropriate to
recall that in the book of EM Corson on spinors, tensors and relativistic wave equations
published by Princeton University Press in 1953, reference is made to all the publications
of Madhava Rao in the theory of elementary particles. Earlier in 1947, he was awarded
the Ramanujan Memorial Prize by the University of Madras for his work in the study
of elementary particles.

Madhava Rao was a Life Member of the Indian Mathematical Society and was a
member of its council for several years. He was President of the Society for two years
(1959-1961) and presided over the conferences of the Society held at Allahabad (1959)
and Chandigarh (1960). He was also a member of the Calcutta Mathematical Society.
With the Indian Academy of Sciences, Madhava Rao had a deep and lasting association.
He was elected a Fellow of the Academy (1936) and was the Secretary as well as Editor
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of the Section A of the Proceedings of the of the Indian Academy of Sciences for several
years. In 1956, he became a Vice-President of the Academy. He was also a Fellow of
the Indian National Science Academy (then National Institute of Sciences of India) from
1953. He presided over the Mathematics Section of the Science Congress, held at Madras
in January 1958. He was also a Fellow of the Royal Astronomical Society.

PERSONAL LIFE

Madhava Rao enjoyed a happy married life. His marriage with Smt Subhadra Bai
(an apt name, since Madhava Rao was Arjuna among the five sons of his parents) in
June 1922 proved to be a great event in his life. Both of them had a fine sense of
aesthetics and love of gardening was a hobby common to both of them. Both of them
also enjoyed listening to classical music. They had five daughters and two sons. The
eldest daughter Smt Shakuntala is married to Sri V Narayana Rao who headed the Defence
Electronics Research Institute, Hyderabad for several years and is now a consultant for
Electronic Systems. He has won VASVIK Award in Electronic Sciences and is also the
winner of Padma Sri award from the President of India. The second daughter Smt Leelavati
is married to Sri DR Jagannatha Rao who was Engineer-in-Chief, in the Public Health
Engineering Department of Madhya Pradesh. The elder son Shri Arun M Sarpeshkar
works as an Associate Professor in the University of Agricultural Sciences, Bangalore.
The third daughter Smt Nalini is married to Lt Col EA Rajanna who is a practising Civil
Engineer after retirement from the Army. The fourth daughter Smt Usha has married
Shri HY Ramaiah, working as Deputy General Manager, Karnataka State Road Transport
Corporation, Bangalore. Smt Usha is the Secretary of Bharat Scouts and Guides
Organization and was the first woman from Karnataka to participate in mountaineering
in the Himalayas. The second son Dr Ashok M Sarpeshkar is an Organic Chemist and
is now in USA as a Research Chemist in Mobay’s Organization, West Virginia. The fifth
daughter Km Chitra Sarpeshkar is a Medical Doctor and is presently working in USA.

Madhava Rao was an admirer of free India’s first Prime Minister Shri Jawaharlal
Nehru and appreciated the latter’s efforts in stressing the importance of Science and
Technology for the progress of the country. He had great faith in the future of the country
and was confident that it would rise to prominent position among the advanced countries
of the world.

Till the very end of his life Madhava Rao interested himself in the intellectual study
of recreational Mathematics, particularly magic squares. The tome on this topic compiled
by him was indeed a labour of love and deep study. One may hope that this material
will emerge in book form with minimum gestation time.
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The classical theory of the elattsmagnetie field based on Maxwell-Lorentz field
equations can Satlstactonly explain the propagatxon of electromagnetic waves in space,
the field produced by a given charge distribution and includes a theory of emission of
light. The field equations are Lorentz - invariant. However, in the problem of the inter-
action of the field with elementary particles, difficulties arise since the energy of the field
is infinite in the casc of a pomt charga Also the process of quantlzatmn of thc ﬁeId

]ength electmn paxrs can be treated even in vacuum, At very }ugh energies the theory
does not agree with experxment Bem—Infe}d theory of Electro- -Dynamics was proposed,
basing it on a different action ﬁtegral and this agrees with Maxwellian theory for weak
fields. The electron appcars as a pomt smgularlty of the ﬁeld wﬂh no dwergence or any
other difficulties. Mac
instead of the point singular 10d \x'"f showad under smtable assumpnons that no
model with the "possibkg exception of a point singularity, is appropriate for the repre-
sentation of _ele‘nif:ntary}parxic]eé He obtained a very general form of the action integral
from which the field equations are derivable in a standard way, mcluchng certam mvanants
that had been 1gnorcd in f*ﬁﬂ;er treatments - ‘

The German Nobel Laureate J btark had proposed a ring structure for the electron
in a 1938 paper. Madhava Rao’s preoccupation with the possible ring structure was
carlier to this paper of Stark and Madhava Rao’s critical observations on Stark’s work
and the latter’s reply were pubhshed in Phys Z. (1939) Stark had xgnared the pnm:lples
of Relativity since he did not subscnbc to those ideas and in consequence some errors
in Stark’s proposed ring structure were inevitable. A further reply by Madhava Rao with
strong objections to Stark’s observations was published in the same journal and there
was no further response from Stark (Sl Nos 21, 22 of the blbhography,1937 —the first
two rdcrcnce) ‘ ; ‘

In a paper of 1938 in the Proc. Indian Acad. Sci. T p. 293 (SL No.22; first reference
of 1938), Madhava Rao pointed out the inadequacy of the Newtrino Theory of Light to
explain many propertxes of hght thus countcrmg a view held by many upto that t:me

Madhava Rao S work on Bom s non»—imaar ﬁeld thcory came to ba rcferrcd toas
Madhava Rao s Theory of Acﬂon Functlons in the Pomcare Inmtute Memmrs of 1938 &

Madhava Rao rcgardmg Bom s non—hncar ﬁeld thcory could be satxsfactorxly cxplamcd

Madhava Rao hlmsclf was of the view that h15 research work regardmg the apphca- .
tion of the theory of groups and group r&presenlahon& in the theory of elemcntary pamclczs ‘
was the most important of his contributions, This was done over a penod of six years
(1941 1947). His joint paper with HJ Bhabha (194 showed that with the 1atter s idea
of allowing eibmentary particles to exist in all states of integral chargc the scattermg of

charged mesons show cpmplex cn)rrcspondence \mth the classical theory. Madhava Rao
was then led to the study of Dirac’s relativistic wave equatlon of the electrcm and he saw
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that the spin of the electron which had been postulated in order to explain spectroscnpm

data, indeed emerged as a natural consequence of the Dirac equation formulated to
satisfy relativistic invariance. He also saw later that the particles of higher spin that are
_ either integers or halves of odd integers (=02,n=a posmve integer or zero) could
also be described by a similar equation but with the p matrices satisfying Dthar ap-
propriate commutation relations. He then examined the algebra of the ongmal Dxrac -
B matrices and of those correspondmg to hxgher spins. In the algebra of the Dirac /6 ,
matnces, he obtained generalizations of certain algebraic identities of W Pauli and also
derived certain general types of multi-linear and polynomial identities. To study the com-

~ mutation relations of B ’s for arbitrary spins and give them in a compact form, Madhava ,

'Rao developed a method of denvmg (he commutation relations for arbitrary spin assummg
(i) relativistic invariance of the wave equatmn, (i1) that the spin operator s. has the

special strucmre B.B.-B.5.and (1ii) that the eigen values of the spin ‘operator are.

equalto = I n (n =an mtegcr) For spins = 3/2 and 2 the commutation relations were
given in a smgle compact equdtmn Exphcn work of the full algebra of the 8- matrices
in the case of spin = 3/2 showed that it is the direct product of the algebra of Dirac
~ matrices and another aigcbra The general casc of S - element 8, was studied and the
’ *number and order of tht: several 1rredumb!e representatlons of the gcneralued s - c!ement

Apnl 1949 the eminent algebraxst N .Iacobson thmked ‘v[adhava Rao for drawing the
~ former’s attention to the above result and expresscd his view that this factorization of

the algebra of the f - matrices was very interesting and that the possnblhty of physxcal ,
, szgmﬁcance of these 'ﬂgsbras dchghted him. -

AWARDS AND MEMBERSHIP

~ That Madhava Rao’s research in the field of the algebra of elementary particles
'ﬁwnstxmtes a significant contribution to the subject is beyond doubt. It is appropriate to
- recall that in the book of EM Corson on spinors, tensors and relativistic ‘wave equations
:pubhshed by Princeton University Press in 1953, reference is made to all the publications
of Madhava Rao in the theory of elementary particles. Earlier in 1947, he was awarded
the Ramanu}a 'Mcmonal Prize by the Umvers:ty of Madras for his work in the smdy"
of element"ry pamcles ~ ~ .

/ Madhava Rao was a Life Membcr of the Indian Mathematxcal Society and was a
member of 1ts council for several years. He was President of the Socxety for two years
- (19%9- 1961) \;\md ,pregded over the conferences of the Soc:ety held at Allahabad (1959)
and Chandigarh (1960). He was also a mﬁe’mbcr of the Calcutta Mathematlca] Society.
Wlth the Indian ‘Academy of Sciences, Madhava Rao had a deep and lastmg association.
. ‘ He was afected a Feilow Qf the Academ‘g {191@) and was the Secretary as wcn as Edltor
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of the Section A of the Proceedings of the of the Indian Academy of Sciences for several

years. In 1956, he became a ngngr§Sident‘ of the Academy. He was also a Fellow of
the Indian National Science Academy (then National Institute of Sciences of India) from
1953. He presided over the Mathematics Section of the Science Congress, held at Madras
in Jénﬁx{z}x‘y 1958, He was also a Fellow of the Royal Astronomical Society. =

- PERSONAL LIFE

Madhava Rao enjoyed a happy married life. His marriage with Smt Subhadra Bai

(an apt name, since Madhava Rao was Arjuna among the five sons of his parents) in
June 1922 proved to be a great event in his life. Both of them had a fine sense of
aesthetics and love of gardening was a hobby common to both of them. Both of them
also enjoyed listening to classical music. They had five daughters and two sons. The
eldest daughter Smt Shakuntala is married to Sri V Narayana Rao who headed the Defence
Electronics Research Ins;titut‘e, Hyderabad for several years and is now a consultant for
Electronic Systems, He has won VASVIK Award in Electronic Sciences and is also the
~ winner of Padma Sri award from the President of India. The second daughter Smt Leelavati
is married to Sri DR Jagannatha Rao who was Engineer-in-Chief, in the Public Health
Engineering Department of Madhya Pradesh. The elder son Shri Arun M Sarpeshkar
works as an Associate Professor in the University of Agricultural Sciences, Bangalore.
The third daughter Smt Nalini is married to Lt Col EA Rajanna who is a practising Civil
Engincer after retirement from the Army. The fourth daughter Smt Usha has married
Shri HY Ramaiah, working as Deputy General Manager, Karnataka State Road Transport
Corporation, Bzmgalme.‘ Smt Usha is the Secretary of Bharat Scouts and Guides
Organization and was the first woman from Karnataka to participate in mountaineering
in the Himalayas. The second son Dr Ashok M Sarpeshkar is an Organic Chemist and
is now.in USA as a Research Chemist in Mobay’s Organization, West Virginia. The fifth
daughter Km Chitra Sarpeshkar is a Medical Doctor and is presently working in USA.

Madhava Rao was an admirer of free India’s first Prime Minister Shri Jawaharlal
Nehru and appreciated the latter’s efforts in stressing the importance of Science and
 Technology for the progress of the country. He had great faith in the future of the country
_ and was confident that it would rise to prominent position among the advanced countries
of the world. e

Till the very end of his life Madhava Rao interested himself in the intellectual study
of recreational Mathematics, particularly magic squares, The tome on this topic compiled
by him was indeed a labour of love and dfé;ﬁep study. One may hope that this material
will emerge in book form with minimum gestation time. .
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