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1.t Name of the Candidate B. C. Tewari
Subject Mathematics
Name of the Doctorate degree PhiD3

Title of Thesis Radiating fluid balls in
General Relativity

Name of the examiner with postal address* Prof. P. C. Vaidya

36, Shardanagar, Paldi
Ahmedbad 380007

*Address up to 30 June 1988 c/o Dr. Smita Vaidya
727, Heath Gate
Houston (TX) 77062

oS AL
Report

The thesis deals with the mathematical problem of finding exact solutions of
Einstein's equations of general relativity. These are ten non-linear partial
differential equations, which in general, are not easily amenable to standard
methods of solution.

In 1951, I wrote a paper describing a method of solving these equations to
get solutions which would describe the gravitational fields of fluid-sphere
radiating energy. But in those days all available observations of stars and
galaxies could be explained by the Newtonian theory and so the solutions of
complicated Einsteinian theory were not helpful in understanding any physical or
astronomical phenomena. However the situation changed completely with the
discovery of Quasars and pulsars in late sixties. Newtonian theory was quite
inadequate to describe their strong gravitational fields. Thus the interest in

deriving radiating fluid-solutions of general relativity is now revived and the

area is being actively pursued. The subject matter of the present thesis is

therefore very relevant to the present day applications of high-energy




»
.

Page 2

astrophysics.
The first chapter of the thesis begins with these new astronomical objects
7

pointing out the importance of the study of mathematical model of radiating fluid

ball to understand certain phases in the evolution of a star. Choosing a general

. : 7 2 i {
spherically symmetric metric ds™ = A® dt® -B%dr® -C%r? (d9% + sin’0d@?) for

describing the geometry in the interior of the fluid ball, the field equations
are reduced to a single complicated differential equation for A, B, C as
functions of r and t.

The geometry outside the radiating fluid ball is well known and in this
introductory chapter the author describes the known junction conditions to be
satisfied at the surface of the ball where the interior geometry will merge
continuously with the known exterior geometry. Also physical parameters like,
matter density, fluid pressure, density of flowing radiation, luminosity and
mass-functions of the star have been worked out in terms of functions A, B, C.

Thus all necessary formulae to describe the physics of the gravitational
field have been collected and presented in this chapter, so that in the later
chapters when the differential equation for A, B, C has been solved, the forms of
these functions can be plugged into those formulae to obtain the physical
contents of the corresponding model.

In all, 6 specific mathematical models are presented in the following four
chapters. One of these is based on a known earlier geometry while the geometry
of each of the remaining five have been derived here for the first time. For
three of these models numerical calculations have been made and the march of the
physical variables like p, e, 1 as we go outward from the centre of the model to

the surface has been tabulated.
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On going through the thesis, I got the impression that the author had

studied the relevant imsisting literature on his problem and has presented some

original work as the area of Exact Solutions of Einstein's Equations.

Recommendation

I recommend that the candidate be admitted to the degree.

P. C. Vaidya




CENTER FOR THEORETICAL STUDIES

INDIAN INSTITUTE OF SCIENCE
BANGALORE-560012

Professor N. Mukunda 19 December 1988

“lear Colleague,

You would have received from the Executive
Secretary, INSA, the papers relating to nominations for
1989 Young Scientists Award pertaining to our Sectional
Committee. I write to request you to. give me your
ascsessments of the three nominations in the pattern
described in the letter from INSA, and to ensure that
this reaches me as soon as possible and in any case by
Febritary 15, 1989 at the latest., BK'in any of these
three cases you feel it necessary to obtain the opinion
of some Fellow of the Academy not on our Committee,
kindly 1et me know.

With best regards,
Yours sincerely,

2) ~5

et

N. Mukunda

Dr. 5.C. ‘Jaid}'a_
Gujarat University
Ahmedab ad

CABLE: CTS 'SCIENCE® MALLESWARAM, 'BAN(‘SALORE, INDIA Telephone: 364411 Extns, 266, 268, 474
Telex : 0845-8349
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INDIAN NATIONAL SCIENCE ACADEMY

Dr O N Kaul FZIGLATE FHT HIT

Executive Secretary 71’% Faar—r"r-uo 002

Bahadur Shah Zafar Marg
New Delhi-110 002

/4 %‘ﬁ/‘iw No. CC/104/sc/01
i > Dated: 12/10/88

5 Bk Dear Prof. Vaidya,
4 ¢M The Council of the Academy at its Meeting held on 5th October
)4

7

v

\
"';' Kindly note the dates and convey your availability for = the
i £ Sectional Committee Meetings to be held in April 1989. Please also
3 inform by 15th November, 1988 if accomodation for your stay is to be
arranged by INSA. Members of Sectional Committees .who desire
accomodation for ‘their stay at the time of meetings are normally
accomodated in double rooms at YWCA International Guest House, 10
Sansad Marg, New Delhi and YMCA Tourist Hostel, Jai Singh Road, New
Delhi.

1988 decided that the meetings of the Sectional Committees should be
held at INSA, New Delhi on 19th and 20th April, 1989.

The <©Council 1is particular that all members of the Sectional
Committees:

a) Should attend the meetings of Sectional Committees {if for any
unavoidable reason, a Member is unable to attend, information
should be conveyed atleast a month in advance to enable the
President INSA to nominate a substitute for the meeting).

should send their well reasoned recommendations regarding
election of Fellows at least a fortnight before the meeting of
the Sectional Committee {the nomination papers of the eligible
candidates will be sent in February — March 1989).

c) should send their assessment of candidates referred for

consideration for the award of INSA Medal for Young Scientists
to. the Convener by the prescribed date {nomination papers of

the candidates will be sent in February 1989).
Yours sincerely,
\\ S

{ 0N Kaul)

With regards,

591 Prof. P.C. Vaidya FNA
Department of Mathemaics
School of Sciences
Gujarat University
Ahmedabad 380 009




INDIAN NATIONAL SCIENCE ACADEMY
Bahadur Shah Zafar Marg, New Delhi-110002

Programme of Sectional Committee/Advisory Board Meetings
April 19-20, 1989

Date Time (in hours) " Meeting

19 April 0900 - 1000 Meeting of the Conveners of: Sectional Committees
(Wednesday) with President and other Officers of INSA.

1000 - 1030 Joint * Meeting of the Sectional . Committees to
be addressed by President.

1030 - 1300 Meetings of 10 Sectional Committees ( I & I,
I, IV & V, VI & X, VII, VIII & IX ) to consider
INSA Medal for Young Scientists - presentation
of work by candidates.

Lunch Break
Meetings (Contd.)

Advisory Boards

20 April Advisory Boards

(Thursday)
Joint meetings of Sectional Committees to consider
cases referred to more thap one Sectional Commi-
ttee.

Separate meetings of . 10 Sectional ‘Committees
(I to X) to consider nominations for election of
Fellows.

Lunch Break
Meetings (Contd.)

Advisory Boards




N. MUKUNDA., Frh.o. iR Centre for Theoretical Studies
Jawaharlal Nehru Fellow S ] Indian Institute of Science
Bangalore-560 012, India

2nd February, 1989

Professors R.P:Bambah, A.S.Guptay Phoolan Prasad,

R.oridharan, Qopel Prasad, P.C.YJaidya \4

Dear Colleagues,

I am writing 1n connection - with the three
nominations for INSA Young: Scliantists Award under
Sectional Committee I this year. Recently I received
from Prof .S K-Mitra (member of our committee) an
assessment of one of the nominees, Dr.Debraj Ray, given
by Prof.Kenneth g Arrow, Nobel Laureate, at
Pref. Mitra's request. Enclosed is -a copy of
Prof.Arrow's letter.

In case you have not already sent me your
assessments of the three nominees, you may wish to take
into account Prof.Arrow's comments. In case you have
already sent me your assessment, please feel free to
modify vyour comments if vyou so wish. Lk wildl -be
adequate if I receive all replies by about February 20,
1989, since I need to send in the final recommendation
to TENSA by Marchi |, 1989

My apologies for the slight delay in sending you
the enclosed letter.

With best regards,

Yours sincerely,

(L

N.Mukunda

Telephone : Office: 344411 Ext. 266 Home: 368657 Telegram : CTS Care "Science’ Malleswaram, Bangalore-560 012, India
Telex : 0845-8349 BG




STANFORD UNIVERSITY, STANFORD, CALIFORNIA 94305-6072
FourTH FLOOR, ENCINA HALL

KENNETH J. ARROW
Joan KENNEY PrROFESSOR OF EcoNnoMIcs (415) 723-D165
AND PROFESSOR OF OPERATIONS RESEARCH TELEX 348402

14 December 1988

Professor S.K. Mitra

Head, Stat-Math Unit

Indian Statistical Institute
Delhi Centre

7, S.J.S. Sansanwal Marg

New Delhi - 110016

INDIA

Dear Professor Mitra:

This is in reply to your letter of 4 November, in which you request-
ed an opinion of the work of Debraj Ray, for possible special recognition
by the Indian National Science Academy in the field of Mathematical Sci-
ences (sub-area, Applied Mathematics). [ am happy to recommend Ray
strongly, on the basis of both my past general knowledge of his high abi-
lities and the five specific papers which you sent me.

Ray's work has been in mathematics applied to the fields of econom-
ics and game theory. In the past, he has applied probability theory
(especially, stochastic processes) to credit against randomly fluctuating
crops, studied savings and investment decisions over time,shown (in col-
laboration with Partha Dasgupta) the consequences of unequal income dis-
tribution for efficiency of economic equilibrium when efficiency depends
on consumption, and introduced new solution concepts into cooperative
game theory.




1

His papers sent to me continue and enrich these rather varied
themes. His paper with Bhaskar Dutta, "Strongly Egalitarian Alloca-
tions," studies bargaining in the presence of egalitarian presumptions.
That is, an allocation is rejected or "blocked" if it is dominated in the
Lorenz sense (stochastically dominated in the language of probability
theory). To be consistent, therefore, they do not accept blocking except
by "acceptable" allocations. This theme of consistency, that the next
stage in blocking must itself be acceptable or unblocked, is also carried
through in a different way in the papers, "A Consistent Bargaining Set,
(wtih Dutta, Kunal Sengupta, and Rajiv Vohra), and, "Collective Dynamic
Consistency in Repeated GAmes," (with B. Douglas Bernheim). In indefin-
itely repeated games, there are of course many possible equilibria; the
Pareto criterion is used to reduce the multiplicity.

The other two papers represent quite different applications of math-
ematics to economics. "On Perpetuation of Unemployment, Undernourish-
ment, and Inequitable Land Ownership in Dynamic General Equilibrium,"
(with Peter Streufert), gives a dynamic extension of Ray's earlier work
with Dasgupta (cited above). Capital accumulation is possible.. They
show that there are many equilibria and that these possess significant
stability properties.

Finally, in, "On the Economics of Orchards," Ray, with Tapan Mitra

dnd Rahul Roy, starts a new line in capital theory. They point out that
the point-input flow-output case (as in fruit orchards) is not covered by
the existing literature and indeed many of its properties are distinctly
different.

Clearly Ray is a highly prolific mathematical economist, whose work
has started a number of new lines of inquiry. I recommend him strongly.

Sincerely yours,

,/J% /% —
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(Group C; I & II)

LNSA Medal for Young Scientists-1989

Candidates invited for presentation of research work

 SBCTIONAL COMMITTEE.-I
S:N. Name of candidate

Dr, Nitin Nitsure,
Research Associate,
TIFR, Bombay.

Dr. Debraj Ray,
Professor,
ISI, New Delhi,

Dr, Jagan Nath Sharma,
Asstt, Professor,
Regional Engg. College,
HBEirpuro

Convener = fessor N, Mukunda

Presentation title

Modull space of semistable pairs
on a curve,

Consistent Solution Concepts in
the Theory of Games, 3

Generalized thermoelastic waves
in homogeneous anisotropic medisa.




To be returned (Ten copies) to INSA
latest by Bth April 1989.

INSA MEDAL FOR YOUNG SCIENTISTS - 1989

(To be completed in typewritten)

Full Name Nitin Nitsure

and address. School of Mathematics
Tata Institute of Fundamental Research
Homi Bhabha Road
Bombay 400 005

9 November,1957 Married Fellow

Date of Birth Marital Status Present Post

: : Passed M.Sc. (Mathematics), University of Poona, in 1980 with first rank,
Blbdata in and joined TIFR as a research scholar. Held the National Science Talent
gl Scholarship. Completed Ph.D. thesis in algebraic geometry in 1986.

100 waords.

Selected by the International Mathematical Union as one of the young
mathematicians to receive complete financial support to participate in the International
Congress for Mathematicians, 1986, in Berkeley. Visited the University of Oxford (Professor
Atiyah) for six months in 1987-88 under INSA/Royal Society exchange programme and
gave talks on own research at Oxford and Liverpool. Gave an invited address in the
Indo-French Geometry Conference, Bombay 1989.

el ol Algebraic. Geometry.  Vectors bundless on curves, ttheirsemodiiliy Jand - related
research wotk. ;opelogical problemss

Institution (s) oot of my research was done at the Tata Institute of Fundamental Research,
Wilers e Bombay. A part of my work on the moduli of semi-stable pairs was
work carried out.  gone gt the Mathematical Institute, Oxford. -

Title of Research o4y space of semistable pairs on a curve.
Presentation

(Ten copies of the
abstract to be
attached).




==

Highlights of The main results proved in my papers (see list below) are as

Research Contributions follows:

(in less than ; ‘ :
200 words). 1) In this paper 1 calculated the cohomology groups of the moduli

space of parabolic bundles on a Riemann surface.

ca
2) Here I determined the precise relationship between two cohomologif.
invariants (Braner and Chern classes) associated to any conic bundle on a smooth
variety, and give some applications of the result.

3) Here 1 prove that the third integral cohomology group of
a desingularization of a certain moduli space of vector bundles on a curve is torsion
free. It is unknown whether this moduli space is rational, hence the above result

is important as the torsion part of the H3 is a birational invariant for smooth
projective varieties.

4) In this paper I construct a moduli scheme for semistable pairs
(B cj::E ——> L ® E) on a curve X in arbitrary characteristic. This completely
generalizes the earlier construction of Hitchin which was only in the complex analytic
category and was restricted to stable paris with rank E = 2 and L = D'X' I prove

in full generality that the characteristic polynomial morphism on this moduli scheme
lis. proper::

List Five Important 1) Cohomology of the moduli of parabolic vector bundles. . Proc.

Publications of the Indian Acad.Sci. (math.Sci.) Vol. 95, (1986) 61-77.
candidate.

.(Title, Journal, Vol,,

Year, Page Nos. 2) Topology of Conic bundles. J.London Math. Soc. (2) 35 (1987)
Author's Name) 18-28.

Reprints to be

DigugnE 3) Cohomology of desingularization of moduli space of vector bundles.

To appear in Compositio Math. in February 1989.

4) Moduli space of semistable pairs on a curve. TIFR preprint,
.Jan. 1989 (submitted to Proc. London Math.Soc.).

,

Signature A/,,L (m\ AR e

Name Nitin Nitsure

Name written in

{5 :
Devanagari Characters ‘ W%Q,_z‘ .
(Hindi) kA S| o cdembieis

_Photograph : One copy of recent photograph (Glossy black and white : Size 6x4.5 cm. with name written on the
back) should be attached.




Moduli space of semistable pairs on a curvs

(Abstract of research presentation by N. Nitsure)

Let- X~ be a smooth projective curve over an algebraically
closed field of arbitrary characteristic. A semistable pair (E, ¢ )

over X 1is-a vector bundle E on X  together With an endomorphisn

¢ af £ which takes waldes<in:a fixed Line bundlg: L = on Xy such

that for any ¢ -invariant subbundle F of E, we have M) <« MlEE

We construct a.coacse moduli scheme,Nﬂ(r,d,L) for S-equivalence
classes of semistable pairs of rank r, degree d.  This ceompletely
generalizes the earlier complex analytic construction of Hitchdn,
which moreover was restricted to stable pairs pf rank 2 and
o =.(1X. In this full generality we shouw that the Hitchin Harmittonian
morphism: M(r,d,L)—= S (L1 ),

aslsy
which associates to (E,¢ ) the characteristic polynomial of P,

is proper.

Reference

Hitchin, N.J. The self-duality equations on a compact Riemann
surface. Proc. London Math. Soc, (3) 55 (1987) 59-1%6,




To be returned (Ten copies) to INSA
latest by Bth April 1989.

INSA MEDAL FOR YOUNG SCIENTISTS - 1989

(To be completed in typewritten)

Debraj Ray
Apartment A-8, Indian Statistical Institute, 7,5JS Sansanwal Marg,New Delhi-16

Full Name
and address.

Septh. 03,1857 Married Professor(from April 1989)

Date of Birth Marital Status Present Post

Biodata in

:eos; T::‘ds_ Debraj Ray is currently Professor at the Indian Statistical
"Institute, where he joined as Associate Professor in 1986. He
received his M.Sc. and Ph.D. degrees in Economics at Cornell
(University in+1983 and the B.A. degree in Economics at Presidency
College, University of Calcutta in 1977. He was an Assistant

Professor of Economics at Stanford University between 1982 and 1986.

Field of Game theory, economic dynamics, development economics
research work.

Institution (s) Indian Statistical Institute (1986 - )

where research - '
e rae e Stanford University (1982-86)

Title of Research "Consistent Solution Concepts in the Theory of Games"
Presentation

(Ten copies of the

abstract to be

attached).




=7 =
Ray was nominated for his contribution in the following areas:

Highlights of 1. Game Theory : Ray has contributed to the development of

Research Contributions consistent solution concepts in the theory of games. In the area of

(in less than noncooperative games, solution concepts have been explored by him that
200 words). require the consistent application of the same individual and collective
norms in every subgame of an extensive game tree. In the area of cooperative games,

Ray pursues a similar methodological line, though different analytical techniques are
required. Building on his earlier reformulation of the core as a consistent solution
concept, Ray has formulated mixed ethical-positive solution concepts, and has

developed the notion of a consistent bargaining set.

2. Econamic Dynamics : Ray's research uses infinite-horizon dynamic programming
and the theory of intertemporal general equilibrium, and has two important features
from the mathematical point of view. The first feature concerns the question of
relevant economic variables to a stationary distribution. Ray's research uncovers
an anti-stability result in models of "Point-input, flow-output" capital theory.

These results are related to the rate of discounting, a basic economic concept.
The second feature is the analysis of dynamic models which possess multiple steady
states. In a model designed to capture the emergence of income inequality from groups

of near-identical agents, Ray provides a conplete characterization of the different
steady states that can arise.

Ray's presentation will concentrate only on Item 1.

Bhaskar Dutta and Debraj Ray, "A concept of egalitarianism under
participation constraints" forthcoming, Econometrica, Vol. 57,
List Five Important No. 2 (1989).

Publicati - :

cam;Z:;Tw i Bhaskar Dutta, Debraj Ray, Kunal Sengupta and Rajiv Vohra, "A consistent
3 bargaining set" forthcoming, Journal of Economic Theory (1989)
(exact issue unknown).

(Title, Journal, Vol.,
Year, Page Nos.,
Author's Name)
Reprints to be

Douglas Bennheim and Debraj Ray, "Collective dynamic consistency in
repeated games, "forthcoming, Games and Economic Behaviour (1989)
brought. (exact issue unknown).

Debraj Ray and Peter Streufert, "On the perpetuation of inequality,
malnutrition and unenployment in dynamic general equilibrium"
presently under review at Review of Economic Studies (1988).

Tapan Mitra, Debraj Ray and Rahul Roy, "The economics of Orchards : an
exercise in point - input, flow-output capital theory, under
review at Journal of Economic Theory (1988).

Signature AO},’?X\@\‘V /

Name DEBRAT RAY

Name written in -

Devanagari Characters l
(Hindi)

Q\

GSIX | \llf

.Photogmph : One copy of recent phatograph (Glossy black and white : Size 6x4.5 cm. with name! written on the
back) should be attached.




CONSISTENT SOLUTION CONCEPTS IN THE THEORY OF GAMES

by
Debraj Ray

ABSTRACT

1. Non-cooperative dynamic games : Let G be a game in normal form,
and G° be the T-fold repetition of this game, 1 < T < + . Non-cooperative
behaviour leads to the set of subgame perfect Nash ‘equilibrium as the
possible solution outcomes. I study a consistent way to refine the set of

subgame perfect equilibria, leading to the ccncept of renegotiation proof

equilibrium (Bernheim and Ray [1987]). The existence of an internally
consistent renegotiation proof set is demonstrated. @ The existence of
externally consistent sets under a slightly different consistency notion is

studied in Bernheim and Ray [1987].

2. Cooperative games : We study internally and externally consistent
solution concepts, where the consistency is placed on coalitions, not on time
(as in 1). (See Ray [1988], Dutta, Ray, Sengupta and Vchra [1988]). The
unique internally consistent solution concept turns out to be the core; the
externally consistent concept is either the core, the consistent bargaining
set, or the von Neumann-Morgenstern 'solution depending on the consistency
requirement. The consistency concept theorefore unifies a number of solution
concepts in cooperative game theory. Internally consistent solutions with

norms are studied in Dutta and Ray [1988a, 1988b].

REFERENCES

D.Bernheim and D. Ray (1988) "Collective dynamic consistency in repeated
games", forthcoming, Games and Economic Behaviour.

B. Dutta and D. Ray (1988a), "A concept of egalitarianism under participation
constraints", forthcoming, Econometrica.

B. Dutta and D. Ray (1988b), "Strong egalitarian allocations", under review
for publication.

B. Dutta, D. Ray, K. Sengupta and R. Vohra (1988), "A consistent bargaining
set", Journal of Economic Theory, forthcoming.

D. Ray [1988], "Credible coalitions and the core; forthcoming, International
Journal of Game Theory.




To be returned (Ten copies) to INSA
latest by 8th April 1989.

INSA MEDAL FOR YOUNG SCIENTISTS - 1989

(To be completed in typewritten)

Full Name Dr. JAGAN NATH SHARMA,

and address. ASSISTANT FROFESSOR,
REGIONAL ENGINEERING COLLEGE,
HAMIFE.PUR-.177 001(HP).

10.02,.1957 Married Assistant Professor
Date of Birth Marital Status Present Post

Biodata in [ did B.Sc. from Govt. College Hamirpur(HP)-in 1977 and M.Sc. from GNDU,

less than Amritsar in 1979 securing 70.5% marks. I completed my M.Fhil in 1980 by

100 words. obtaining 82.4% matks. I was registerec¢ for Ph.D with GNDU in March 1983,
and submitted thkesis in July, 1985 under the able guidance and supervision of
Dr.Harinder Singh (Presently at Panjab University Chandigarh). 1 was awarded
Ph.D. degree in May, 1986 on the topic "Wave Propagation in generalized.
thermoelasticity". 1 served GNCU, Amritsar as a Lecturer from 8.12.83 to
15.5.86 before I joined REC Hamirpur(HP. I joined as Assistant Professor
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A detailed investigation has been dorie on various aspects of wave
propagation in dynamic coupled generalized thermoelastic waves in
anisotropic media. The investigation reveals some new phenomena
inherent in such systems. Some of the results of investigation find
useful applications in structures operating at severe environmerital
conditions as in nuclear reactors and supersonic aircrafts and also
in geophysical studies. Very little wotk hes been done on different
aspects of such materials though these materials are increasingly
in use, So present work is expected to open a new chapter. It is
hoped that this study assist investigators in interpreting their
experimental results and provide some guidance for the selection of
specimer and the design of experiments. Some more woiks on this
line are being done and it is hoped that more useful results will be
obtained.

The results of these investigations have been published in various
national and international journals of repute. Major woirk has also
been reviewed in review journals like Applied Mechanics Reviews.

Cf the 13 papers published in national and international journals,
five impcrtant publications are listed below.

H.Singh and J.N.Sharma: Generalized thermoelastic waves in transversely
isotropic media. J.Accust. Soc.Am.77, 1046-1053(1985).

J.N.Sharma: On the low and high frequency behaviour of generalized
thermoelastic waves Arch.Mech.38, 665-673(1986).

J.N. Sharma: Transient generalized thermoelastic waves in a transversely
isotropic half-space. Bull.Polish.Acad.Sci.Tech.Sci.34, 631-646(1986)
J.N.Sharma: Transient generalized thermoelastic waves in transversely
isotropic medium with a cylindrical hole. lnt.j.Engng.Sci.g_é, 463-471(1987).
I.N.Sharma and H.Singh: Generalized thermoelastic waves in anisotropic
mecia, To appear in J.Aconst.Soc.Am.85, March (1989).
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ANISOTROPIC MEDIA

BY
REGIONAL ENGINEERING COLLEGE, HAMIRFUR (H,.P)

ABSTRACT

Propagation of generalized thermoelastic plane
harmoni¢ waves in homogeneous anisotropic media has been
investigated, The low and high-frequency avproximations
for w,ve speeds and attendation coefficient have been
obtained withthe help of algebraic functions of complex
variables, Four types of waves namely, a quasi~longitudinal,
two quasi-transverse and a thermal wave, are identified in
such media, The thermal niode which is diffusive in nature
in the non-thermal relaxation case, becomes wave-like with
a finite but large wave speed in the system under study,
Propagation of generalized thermoelastic waves in
transvaersely isotropic media and cubic crystals have also
been studied. It is found that the purely transverse(SH)
wave gets decoupled from rest of the motion and vice-versa

in such media, This wave travels without damping and
dispersion, Rest of the motion contains three waves namely,
quasi-longitudinal (QL), quasi~transverse(QT) and thermal
waves which are dispersive in character and coupled with each
other, The particle paths during the motion are found to De
elliptic. Inclinations of the major axes of elliptical paths
with the wave normal and their eccentricities have been

determined. The lower limit on frequencies, akove which the
series expansions are valid, and the limitation on the values
of thermal relaxation time for the validity of series approxie
mations of propagation speeds at quite high frequencies have
been obtained, The qualitative results obtalned analytically
have been verified numerically., They are presented graphically
for single crystals of zinc and magnesium.

Distribution of temperature, displacement and stress
in an infinite homogeneous transversely isotropic elastic solid




Eha

having a cylindrical hole has been investigated by taking
(i) Unit step in stress and zero temperature change, and
(ii) Unit step in temperature and zero stress at the
boundary of the hole, by using laplace transform technique
on time, As the "Second sound" effects are short lived

s0 small time ap;reximations have been considered,
Displacement is found to be continuwus at the waves fronts
but temperature and stress are discontinwus at the wave
fronts,

The disturbance due to a line source in a
homogenaous transversely isotropic thermoelastic half space
with thermal relaxations has been investigated using

Cagniard's methods, Exact clused algebraic expressions for

the displacements and temperature as functions of time and
horizental distances valid for all epicentral distances have
been obtained,

Some allied problems have also been investigated,
iecently, the area of research has been stretched to
magnelo=-thermoe lastic problenms,
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Bahadur Shah Zafar Marg
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Subject : Election as Fellows : Nomination under consideration 3
by Sectional Committee- I

Dear Sir,

To facilitate scrutiny and assessment of the nominations received, a file containing
the following is enclosed for your kind information:

i) List of members of your Sectional Committee (Appendix-I).
i) Schedule of work (Appendix-II).

List of persons proposed under your Sectional Committee for election as
Fellows of the Academy and statements showing their research work as shown
in the nomination paper and their list of publications (Appendix-IH).

Members of*the Sectional Committees are free to obtain information, from any
scientist of high standing or expertise on the basis of strict confidentiality, on scientists
under consideration for election to Fellowship of the Academy. As far as possible, this
may be restricted to Fellows (including Foreign Fellows) of the Academy. The importance
of all candidates getting a fair hearing in the Sectional Committees is paramount. Sec-
tional Committee members should familiarize themselves, in advance, with the published
work of the candidates allocated to them. Candidates' publications (reprints) can be
studied in the Library of the Academy on any working day. These will also be made
available to the members at the time of Sectional Committee :neetings in April 1989.

Your recommendations along with appropriate reasons, without indicating order
of preference, may kindly be sent in confidential cover in the enclosed proforma (Appen-
dix-IV) to Convener of your Sectional Committee at least a fortnight befere the meeting
of the Sectional Committee scheduled to be held b=tween 19th and 20th April 1989.
A stamped envelope for sending your recommendations to the Convener is also enclosed
for your use.

Your as well as recommendations of the other members of the Committee will
be considered at the meeting of the Sectional Committee on 20th April 1989.

The report of the Committee should clearly specify the basis of the recommend-

ations, by highlighting the importance of scientific contributions of recommended candi-
dates, and also fully justify the order of priority.
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Kindly make it convenient to attend the meetings of the Sectional Committees.
A copy of the programme for the meetings is enclosed (Appendix-V).

TA/DA for attending the meetings will be paid in accordance with the rules of
the Academy.

With regards,

Yours sinceyely,

\Vk,//ﬁb////

( O.N. Kaul )

Dr. P.C. Vaidya

Member
Sectional Committee- I
Indian National Science Academy

Copy along with the file referred to above forwarded tos:

Prof. N. Mukunda

Convener
Sectional Committee-I

It is requested that the recommendations of the Sectional Committee may kindly
be forwarded in the enclosed proforma (Appendix-VI). The Council desired that the report
shall not only bring out the list of persons recomrnended for election in order of priority
but also specify the reasons for their recommendations and also highlight the work of

the persons recom aended in order of priority.

. &

( O.N. Kaul )
Executive Secretary
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Sectional Committee-I

Mathematical S'ciences: Applied Mathematics Pure Mathematics, and Statistics

To serve
until 31
December

Name Address Specialization

N Mukunda
(Secretary &
Convener}

RP Bambah

SK Mitra

AS Gupta

Phoolan Prasad

R Sridharan

Gopal Prasad

PC Vaidya

Professor

Centre for Theoretical Studies
Indian Institute of Science
Bangalore-560012

Vice-Chancellor
Punjabp University
Chandigarh-160014

Professor of Statistics
Indian Statistical Institute
7. SJS Sanswal Marg
New Delhi-110016

Professor of Mathematics
Indian Institute of Technology
Kharagpur-721302

Professor

Deptt. of Applied Mathematics
Indian Institute of Science
Bangalore-560012

School of Mathematics
Tata Instt. of Fundamental
Research, Colaba
Bombay-400005

" Professor

Tata Instt. of Fundamental
Research, Colaba
Bombay-400005

Director

Indian Statistical Instt.

203 Barrackpore Trunk Road
Calcutta-700035

Department of Mathematics
School of Science
Gujarat University
Ahmedabad-380009

Mechanics and
Particle
Physics

Number theory
Discrete
Geometry

Mathematical
Statistics

A d

Theoretical
Fluid
Mechanics

Applied Mathematics
Wave Propagation
Partial Differential

Equations

Pure Mathematics

Lie & Algebraic
Group

Statistics

General Relativity

and Gravitation

1989




INDIAN NATIONAL SCIENCE ACADEMY
NEW DELHT

Joint meeting ef Sectinnal Committees to eonsider
cases falling under more than cne Sectional Committee.

Day Thursday Date : 20 April 1989
1000=1100 hrs

Venue : Conference Rcom

Sectional Committees Candidates

ELT and IV Agarwalaz, R.P.

IIT and IX Pal, M.K.

Venkatappaz, M.P.
IEIt and X =Ray, N.K.
VI and X Singh, Randhir
VII and VIII Anand Kumar, T.C.

VII and IX Modak, S.P.

VII and X Gup'ta, P.K.

VIII and IX Chakravorty, Indira (Mrs)
Ghnsh, J.J.

Ray, P.K.




INDIAN NATIONAL SCIENCE ACADEMY
NEW DELHI

Meetings of Sectional Committees
for consideration of
Nominations for election of Fellows 1989

Thursday Date : 20 Jfpril 1989

: 1100«~1300 hrs Separate Meeting of ten Sectlnnal
1400-1700 hrs Committees (I to X) ;

Seetionzl = Ceénvener
Committee

MAIN BUILDING

Prof, U.R. Ghatak
Profe PeN., Srivastava
Conference Room g :
(GF) Dr. B. Ramamurthi

Dr, N.K. Notani

LIBRARY BUILDING

Committee Room (GF) . Prof. P.K.. Das

fiuditerium ( GF) Prof, 4d.N, Mitra

Reading Room (2F) Dr. R. Narasimha

Profes H.Y« Mohan Rzam
Lounge (2F)

Prof. V.Le. Chapra

Reading Room  (1F) : Prof., N. Mukunda
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ALGEBRA
A Textbook for Secondary Schools Part-1

SHANTI NARAYAN AND MoHAN LAL
Crown 4’to, Pp. xii--312, 1966 Price: Rs 2.75

Mathematics as presented here will be more stimulating and interesting
than the mathematics that we have been used to teaching in our schools so far.
To enable the student to imbibe the spirit of the presentation, he is helped to
read this book and not just do the exercises.

Copies available from

The Business Manager, Publication, Unit,

National Council of Educational Research and Training
B-31 Maharani Bagh, New Delhi 14




