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Number Theory in the Spirit of Rama-
nujan (Indian Edition, Student Mathe-
matical Library; Vol. 34). Bruce C. 
Berndt. American Mathematical Society, 
201 Charles Street, Providence, Rhode 
Island 02904-2294, USA. 2012. xix + 
187 pp. Price not mentioned. 
 

Ramanujan’s romantic story has enthused 
several people to dream of taking up 
mathematics as a career. The fact that 
Ramanujan made path breaking discover-
ies without much formal training and was 
a misfit under the regular curriculum has 
been a source of mystery to many. There 
have been a number of books dwelling 
on the life of Ramanujan. However, if 
there is one mathematician who has  
devoted a large part of his efforts towards 
the clarification and editing (in the true 
sense of the word) the mathematical 
works of Ramanujan, it is the author of 
this book. Bruce Berndt has devoted, 
since May 1977, all of his research  
efforts to editing Ramanujan’s note-
books. No amount of praise is adequate 
acknowledgement of his contribution to 
the mathematical community in this re-
gard. He is indubitably the world’s leading 
expert in the mathematics of Ramanujan. 
 In a sense, this book is quite different 
from the earlier books on this subject by 
Berndt. The earlier ones mainly aimed at 
editing, providing proofs, clarifying and 
correcting errors in Ramanujan’s mathe-
matical work and, therefore, necessarily 
require expertise on the part of the 
reader. This book is in the spirit of G. H. 
Hardy’s Ramanujan: Twelve Lectures on 
Subjects Suggested by his Life and Work 
published in 1940. The present book can 
realistically be used as a textbook at a 
mathematics undergraduate level. The 
background asked of the reader is basic 
calculus and real analysis, although the 

author says that an undergraduate course 
in elementary number theory is an advis-
able pre-requisite. Even complex analy-
sis is particularly needed only at a few 
places. In the 11-page preface, the author 
clearly gives not only a brief but surpris-
ingly complete look at Ramanujan’s life, 
but also an introduction to the famous 
notebooks and the ‘lost’ notebook. There 
have been misconceptions about the 
cause of Ramanujan’s death, but it is  
perhaps well known now that hepatic 
amoebiasis was the most likely cause. 
The author mentions this in the preface. 
He also points out that Ramanujan was 
not only a number-theorist, but several 
theorems of his on theta functions and 
modular functions are at the interface of 
analysis and number theory. 
 Ramanujan’s works on the partition 
function and on the tau function are per-
haps the best known among the general 
mathematical community. The first two 
chapters contain a lucid exposition of 
these topics along with an introduction to 
q-series. Proofs (many of which are due 
to the author and his collaborators) are 
given along with equivalent formulations 
of theorems, which are particularly illu-
minating. Even in these topics which 
may be deemed to be more familiar to 
mathematicians, there are lesser-known 
gems such as the following one: 
 

The number of positive integers  
n ≤ x for which τ(n) is odd, equals 
[(1 ) 2].x /+  

 

The analogous result for the partition 
function is unknown yet and even weaker 
results are considerably more difficult. 
The author gives more or less elementary 
proofs of the best results known thus far. 
Needless to say, he also gives the proofs 
of all the famous Ramanujan congru-
ences on the partition function. The sec-
ond chapter ends with the famous 
conjectures on the tau function made by 
Ramanujan, the solutions to which have 
had a strong impact on many parts of 
mathematics. In the third chapter, the  
author introduces the Lambert series 
which is used to derive many identities 
involving sums of 2nth powers (for 
n = 1, 2, 3, 4) and sums of triangular 
numbers. For instance, one has the fol-
lowing identity: 
 

 σ(2n + 1) = 1 2 4{( , , ):t t t each ti 

  is triangular, 4
1 }ii t n= =∑  (A) 

Here σ(m) is the sum of the divisors of m 
and, triangular numbers are the numbers 
of the form n(n + 1)/2. 
 Chapter 4 discusses the Eisenstein  
series which are ubiquitous in Ramanu-
jan’s work. It ends with proofs of the 
congruences 
 
 p(5n + 4) ≡ 0 mod 5, 

 p(7n + 5) ≡ 0 mod 7, 
 
where the Eisenstein series and three  
operators P, Q, R introduced by Ramanu-
jan play a key role. Ramanujan had  
established recurrence relations for the 
Eisenstein series using elementary trigo-
nometric identities that he proved. One 
such key identity due to Ramanujan is: 
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One word about identities like (A) for 
the non-expert. Arithmetic functions f (n) 
(like σ(n) above) are usually Fourier  
coefficients of series F(z) = ∑n f (n)e2inπz, 
which often have remarkable transforma-
tion properties (they form what are known 
as modular or automorphic forms). The 
space of such ‘forms’ with a given 
‘weight’ is finite-dimensional. Therefore, 
if lots of forms of the same weight are 
constructed, there ought to be relations 
among them. If one succeeds in writing 
an explicit relation, one ends up with an 
arithmetic identity. 
 Chapter 5 talks about the relation  
between hypergeometric series and theta 
functions, which is still mysterious and is 
of contemporary interest. Chapter 6 starts 
by demonstrating some results on sums 
of squares, etc. (proved already in chap-
ter 3) in a shorter way by applying the 
properties of the Eisenstein series  
discussed in chapter 5. This chapter also 
contains an important discussion on 
modular equations, a subject to which 
Ramanujan contributed more than any-
one else. Usually, it is not totally clear as 
to what is precisely meant by a modular 
equation, but the author gives the follow-
ing definition which serves his purposes. 
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 If K, K′, L, L′ denote the complete el-
liptic integrals of the first kind associated 
with the moduli k, 21 , ,k k l′ = −  

21l l′ = −  respectively, with 0 < k, 
l < 1, then any relation between k and l 
which is induced by the condition 
n(K′/K) = L′/L, is called a modular equa-
tion of degree n. 
 The author points out that a modular 
equation of degree n can be thought of as 
a relation between theta functions in the 
argument q and theta functions in the  
argument qn. 
 The final chapter on Rogers–Rama-
nujan continued fractions is an exception 
to the others in the sense that some of the 
proofs are not given. The Rogers–Rama-
nujan continued fraction was first defined 
by Rogers, who proved a few of its prop-
erties. Ramanujan stated several theo-
rems on them in his notebooks. In fact, 
his very first letter to Hardy gave a non-
trivial evaluation of it. 
 Define the Rogers–Ramanujan contin-
ued fraction as 
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The author makes clarifying remarks 
about why q1/5 appears. 
 In Ramanujan’s first letter to Hardy, 
he asserted 
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The Rogers–Ramanujan continued frac-
tion was one of Ramanujan’s favourite 
topics of research. As the author men-
tions, Hardy was so intrigued by Ramanu-
jan’s claims about this function in his 
letters to him from India that he (Hardy) 
exhorted Ramanujan to write a paper on 
it – to quote Hardy: 
 
‘If you will send me your proof written 
out carefully (so that it is easy to follow), 
I will (assuming that I agree with it – of 
which I have very little doubt) try to get 
it published for you in England. Write it 
in the form of a paper ‘On the continued 
fraction 
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giving a full proof of the principal and 
most remarkable theorem, viz. that the 
fraction can be expressed in finite terms 
when ,nx e π−=  when n is rational.’ 
 This letter was written in December 
1913 and Ramanujan sailed to England 
in March 1914. It was only later in Eng-
land that Ramanujan published his own 
proofs on R(q). 
 In this last chapter, the author provides 
a proof of Ramanujan’s congruences  
for p(n) using modular equations of  
degree 5. 
 Here is a sample of two modular equa-
tions given in this chapter which appear 
in Ramanujan’s notebooks. 
 
 If u := R(q); v := R(q2), 

 then 
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 If w := R(q3), 

 then 3u2w2 = (w – u3)(1 + uw3). 
 
It is to be noted that the material in the 
last three chapters is not available in 
books but only in the original sources; 
therefore, its appearance in this book 
does a commendable service to the 
mathematical community. 
 The author says that the aim of the 
book is to provide an introduction to the 
expanse of Ramanujan’s work in number 
theory and he will be able to cover only a 
very small fraction of the work on theta 
functions and q-series. Be that as it may, 
this is a delightful book written by an 
expert in this topic from whom it is pos-
sible to learn! There are also a large 
number of exercises interspersed in this 
187-page book and, each chapter ends 
with a set of ‘Notes’ explaining the 
background and perspective of the results 
proved there. This book is a real gem. 
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Mens et Mania: The MIT Nobody 
Knows. Samuel Jay Keyser. The MIT 
Press, 55 Hayward Street, Cambridge, 
MA 02142, USA. 2011. xxiii + 223 pp. 
Price: US$ 24.95. 
 
The Massachusetts Institute of Techno-
logy (MIT) remains a place of consider-
able interest and mystery, rising above 
its simple designation as an institute of 
higher education. Being the best engi-
neering school in the country, and  
perhaps the world, will do that. How it 
achieved all this in a little over 150 
years, and how it maintains it, is of 
course of interest to both the general 
public, as well as those looking to reca-
pitulate MIT’s success elsewhere. 
 In this book Samuel Jay Keyser  
attempts to give us an insider’s look  
behind the MIT juggernaut. With over 20 
years of experience at MIT, first as a  
research affiliate, then as department 
chair and finally as associate provost, 
Keyser is well suited to provide unique 
insights into the inner workings of MIT. 
His personal accounts from his long  
career at MIT, portrayed with unusual 
candor, immediately bring the reader in 
the chaotic world of senior-level manage-
ment, where executives act more like 
marriage counsellors than administrators. 
As the book progresses, however, Keyser 
writes less about his personal experi-
ences and more about aspects of MIT 
that fall outside of his purview. This  
results in sometimes one-dimensional 
characterizations of features of MIT that 
are in fact much more complex and far 
more interesting. Consequently, without 
a central focus other than Keyser him-
self, Mens et Mania winds up reading 
more like a memoir than a serious  
account of the ‘MIT that nobody knows’. 
 The first half of the book revolves 
around Keyser’s personal voyage rising 
through the ranks of academia in Boston. 
In fact, a few of the chapters have little 
to do with MIT at all, instead focusing 
on Keyser’s maturation as a scientist and 
administrator before ever joining MIT. 
We are then taken into the world of sen-
ior administration at MIT. Keyser, who 
describes himself as ‘always [as] head of 
this, director of that, associate provost 
for something else… someone who stood 
between the troops and their superiors’, 
portrays himself almost as a reluctant 
administrator – a professor-turned-admini-
strator who views his duties more ‘as a 


