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“[I]t is not long ago that electricity to us was the image of a sneezing and ferocious god—after that it 
became a current, later on it became a wave, today it is a particle which behaves like a wave which, in 
its turn, behaves like a particle—tomorrow its image will shrink to the symbol of some concise 
mathematical formula. What is it all if not an ever–changing chain of images, ever true and ever real so 
long as they are in use—both the old one which we discard and the new which we construe; and when 
we discard them we do so not because they are untrue or unreal, but because at a certain moment they 
lose their efficacy for our new orientation in this world and do not fit with other images, newly construed 
and newly created.” 
Naum Gabo, 1949, p. 74; italics added#. 
 

 
 
 
 
 
 
 
 
 
 

                                                
! Homage, also, to D’Arcy Wentworth Thompson & Morphogenesis (pace Alan Turing, 1952) and Hassler 
Whitney (1936, 1955) & Singularity Theory (as well as differentiable manifolds).  
" A Review Article of The Seduction of Curves: The Lines of Beauty that Connect Mathematics, Art, and 
the Nude (henceforth: TSoCMAN) by Allan McRobie, with photographs by Helena Weightman; Princeton 
University Press, Princeton and Oxford, 2017, pp. 159 + 8, £ 27.00. I a greatly indebted to my friend, Ragu 
Ragupathy, for invaluable comments, but he is not responsible for the remaining errors and omissions, or the 
nature of the critique, of this version – which are my sole responsibility.  
# This whole 1948 lecture by Naum Gabo is relevant for a critical study of conceptual and mathematical – & 
other - methods adopted by artists in TSoCMAN – as important as chapter 16, pp. 110-150, which is devoted to 
this most interesting artist in the book under review here. 
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§ 1. Preliminaries 
 
“The reception of Waiting for Godot1 at San Quentin, and the wide acclaim given to plays by Ionescu, 
Adamov, Pinter, and others, testify that these plays, which are so often superciliously dismissed as nonsense 
or mystification, have something to say and can be understood.” 
Martin Esslin, 1962, p. 15; italics in the original. 

 
TSoCMAN is an elegantly produced, competently – even brilliantly and, at times, with a sense of 

humour – written book by an author who displays uncanny insights and impressive competence into, 

and in, arcane topics in (applied) mathematics, sensitive understanding of artists’ imaginations and the 

tactile and visual powers of the curves of the human body in connecting them. Allan McRobie, the 

brilliant author, has joined Helen Weightman, the unusually imaginative photographer, in writing and 

illustrating a book of high quality which is, at the same time, an introduction to a special topic in 

(applied) mathematics – René Thom’s theory of the seven elementary catastrophes (ECT) – as applied 

to interpreting the curves that are naturally formed by the human body2; in the process, the author and 

the photographer, also introduce us – the readers – to the creative visions of (a selected few) artists3, 

and help us to interpret these creations in terms of the mathematics of ECT. 

 

In late 1975, in London, I was in the audience at a lecture by Thom on Catastrophe Theory (CT), in 

particular the 7 ECTs: the fold, the cusp, the swallowtail4, the butterfly, the hyperbolic umbilic (wave 

crest), the elliptic umbilic (hair) and the parabolic umbilic (mushroom). Many years later, when I read 

the great Arnold’s scepticism about the applicability of ECT, I felt the passage described, quite 

accurately, my incomprehension at Thom’s lecture (which, at the time, I thought was due to a 

Frenchman’s way of speaking English!): 

“Neither in 1965 nor later was I ever able to understand a word of Thom's own talks on catastrophes.”  
Arnold, 1992, p. XI; italics added. 
 

                                                
1 The Organisation armée secrete (OAS) ‘army lieutenant who would be charged with leading an OAS attack on 
an arms depot outside Paris and a raid on a bank in the city’, was Lieutenant Daniel Godot (see Fintan O’Toole, 
NYRB, June 7, 2018).  
2 It is implicitly assumed that the body is not of a human in old age, with wrinkles in certain sensitive parts that 
are covered with skin, nor that of deformed human beings of any age and, I presume, those of very young age are 
also excluded; I am not entirely sure whether animals and birds are also excluded, although some of the artists 
(see next footnote) considered them too, in their creative constructions. 
3 Although TSoCMAN confines this term to painters and sculptors, I shall also consider the medium (plastic, for 
example) and tools (hands, paint, etc.) used by them, as well as take into account poets, prose writers, musicians, 
and others of kindred ilk (as evidenced by the quotes from Esslin, above, and Read, below)! 
4 At the time I listened to the lecture, we were literally ‘reeling’ from the wonderful summer cricket, till the early 
days of autumn, culminating in the splendid win by the West Indians (crowned by their captain, Clive Lloyd’s 
century, a boundary described poetically by the late John Arlott as ‘the stroke of a man knocking a thistle top off 
with a walking stick’) over the mighty Australians, in the first World Cup one-day international. When I heard 
this word swallowtail as a name for one of the 7 ECTs, I could not but think of that ancient proverb, originally 
from Aristotle: one swallow does not a summer make; my hope was that Thom’s swallowtail catastrophe would 
show more permanence – like the memories of the brilliant stroke play that dotted Lloyd’s century - which was 
not to be, but McRobie thinks otherwise, perhaps with reason. 
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A quarter of a century later, in early 2001, during my tenure as a Visiting Fellow of Peterhouse, in 

Cambridge, I attended Christopher Zeeman’s semi-popular lecture on applicable CT. i.e., ECT5. The 

lecture seemed to be more convincing, and comprehensible, till the concluding assertion by Zeeman on 

the parallels between CT and Nora leaving Helmer, in act III of Ibsen’s poignant A Doll’s House6! 

This time I felt my sceptism was more in line with Arnold (1992, 1994), Smale (1978) and Sussman & 

Zahler (1978)7. 

 

TSoCMAN’s acknowledgement list is not too long, and one finds the ‘usual culprits’ mentioned 

handsomely. Even among these, three stand out – at least in terms of the way their contributions to the 

version of TSoCMAN that is being reviewed here: (Sir) Michael Berry, (Sir) Michael Thompson and 

Helen, the wife of Allan McRobie. Michael Berry, an early and indefatigable, if also constructively 

critical, exponent of CT and ECT, especially in optics, was McRobie’s teacher at Bristol University, 

and may account for the rich reliance of the material in TSoCMAN (chapter 11, for example) invoking 

optical references and providing interpretations of artistic creations and constructions in terms of the 

impinging of waves of light, as they travel through, and reflect and refract from, mirrors, the eye, and 

so on8.  

 

In this connection, Hockney’s (see also footnote 22, below) hand-drawn chart (pp. 184/5, Hockney, 

2001; the second-half, of p. 185, is reproduced here) shows the interaction between the eye, lenses, 

hand, photography and (the trend in) computer graphics: 

                                                
5 Complete with the convincing, home-made, Zeeman catastrophe machine, which I was able to make following 
clear instructions in Poston & Stewart, 1978, pp. 2-7. The thrill was matched, a few years later by the LEGO 
Turing Machine I made (with the help of one of my daughters). By the way, I have had the privilege of attending 
performances of A Doll’s House in Norwegian, Swedish and English.  
6 Referring to (italics added): 

NORA. It is true. I have loved you beyond all else in the world.  
[Later] ……    
HELMER. Nora! Nora!   
NORA: I am going at once. …. 

7 See TSoCMAN, pp. 126-7 – and below. 
8 Sabbagh (1992) is rich in Sir Michael Berry’s attractive personality (including a portrait in the frontispiece of 
the book), interests and specialisations, which are not, of course, confined to catastrophe theoretic optics, but 
extend into the rarefied field of investigations into the determination of the Riemann’s Zeta function. I particularly 
liked his characterisation of his (then) age of 60, Sabbagh (ibid, p. 8; italics added): 

“Sixty, sandwiched between two primes, has the property that no smaller number has more distinct prime factors. 
Other than that, nothing special.” 

54 has as many distinct prime factors, is smaller than 60 – but is not ‘sandwiched between primes’! This is an 
example of a natural mathematically rigorous assertion – although a notoriously difficult concept to define 
(rigorously – I nearly said, although I am not able to define ‘rigorously’!). No wonder a versatile writer like 
McRobie was – is – attracted to Berry! The ‘law’ of Borges, Stigler and Berry, all independently formulated, if 
applicable to TSoCMAN, the critical views of Arnold, Smale and Sussman/Zahler (see below), on Thom’s ECTs, 
appear to be true (and only mildly critical): 

Nothing is ever discovered for the first time! 
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Figure 1 

Michael Thompson, in whose research group at University College London (UCL) McRobie was a 

researcher (Thompson, 213, p. 3), may equally have inculcated an interest in structural stability in non-

linear dynamical systems in him, at least as evidenced by the references to bridge and ship stability 

considerations in constructions and in the applications of ECT to dynamical systems theory9. Perhaps 

most importantly, Helen – McRobie’s wife – is the daughter of Michael Thompson10, and is a Senior 

Lecturer in Biomedical Sciences at the Cambridge campus of Anglia Ruskin University11! ‘All roads’, 

indeed, ‘lead to Rome’12, in more ways than one can imagine. However, it is doubtful my wife would 

approve of the way McRobie seems to use his wife’s body, for example, to detect a butterfly (TSoCMAN, 

p. 4213 & p. p. 48). 

 

This Review Article is structured as follows. In the next section, my view and interpretation of 

TSoCMAN, its 19 chapters, the Notes and its Index are considered, critically. The final, §3, speaks for 

itself in terms of its section heading: Concluding Constructive Considerations. 

 

I have known Allan McRobie for almost a decade, having first written to him on 16th May, 2009, 

inviting him for the Phillips Machine 60th anniversary conference, to be held at the University of Trento, 

Italy, in December, 2010 (Pegoretti, et. al., 2011, pp. 19-21 & p. 23 & McRobie, 2011). I visited him at 

                                                
9 I beg to differ with the TSoCMAN characterisation of ‘dynamical systems theory’ as being ‘commonly known 
as chaos theory’ (p. 127) and also of the description of structural stability (cf. p. 11 – which also shows what I 
referred to above as the author’s ‘sense of humour’!), which I learned in terms of the definition, in the context of 
the qualitative theory of differential equations, via the classic of Andronov & Pontryagin (1937), to which, not 
surprisingly Thom also refers in his classic, SSM (Thom, 1975, p. 25; SSM stands for Structural Stability and 
Morphogenesis, the title of Thom’s classic); but see also Thompson & Stewart (2002, in particular pp. 43-4  & 
108-9). 
10 See Thompson (op.cit., p. 3). 
11 See Thompson (op.cit., p. 3). 
12 Read ‘Rome’ as ‘catastrophe’ or (nonlinear) ‘dynamical systems’ (or a concatenation of the words)! 
13 I don’t think any of the details, on the same page, about Peter Giblin, Clint McCrory and the gull transition are 
believable (but it is a good story!), especially without precise dates – the author indicates it just by the vague word 
‘once’! I was led to Clint McCrory’s unpublished paper via Giblin & Reeve (2016), in which it is reference #8, 
and I am no specialist in any of the fields in which McRobie is! 



! 4!

Cambridge, to experience a demonstration of the working Phillips Machine, which Dr. McRobie had 

resurrected14 for the Faculty of Economics and Politics in the University. It was on that occasion I heard 

of his work on London’s Millennium Bridge catastrophe on the day of its opening for pedestrians 

(Strogatz, et. al., 2005) and from the Cornell University PhD thesis of Abrams15 it was salutatory to 

learn that Figure 1 in the former was due to Allan McRobie (Abrams, 2006, p. 25, caption for Figure 

4.3). McRobie, with collaborators, had diagnosed the cause of the failure of the ‘loaded’ bridge and, 

thus, also provided remedies to correct the design failures. He had used the elementary parts of non-

linear modelling of coupled oscillators.  

 

Nothing remotely related to Thom, singularity theory, smooth manifolds, catastrophe theory or ECT 

was ever mentioned in our many conversations and correspondences over many years, from 2009 

onwards16. However, if I am forced to find a unifying theme in McRobie’s innovative modelling 

exercises, in resurrecting the Phillips Machine (cf., in particular, the note on p. 148 of McRobie, op. 

cit), in diagnosing and remedying the design faults plaguing the initial construction of the Millennium 

Bridge and the use of ECT to understand and appreciate the creations of artists, then it must be the ‘S-

shape … the icon of catastrophe theory17’ (TSoCMAN, p.9; italics added). 

 

§ 2. The Book 
 

“They are just letters of the alphabet on a page; you can roll up such a poem like a map. The syntax has 
come apart. The letters are scattered and assembled again in a rough-and-ready way. There is no language 
anymore …. It has to be invented all over again. Disintegration right in the innermost process of 
creation.” 
Filippo Tommaso Marinetti, in Parole in Libertá, quoted by Annabelle Meltzer, 1980, p. 29; italics added. 

 
The ostensible logistics of this fine book – which I shall refer to as TSoCMAN in this RA – is divided 

into 19 (relatively short) chapters totalling a modest 146 pages and 13 pages comprising an 

Acknowledgement, Notes, Bibliography, Image Credits and an Index.  

                                                
14 The custodian if the Cambridge Phillis Machine, immediately before McRobie, was Richard Goodwin, who 
was my Cambridge PhD supervisor, and was also my friend and mentor. I first learned about the economic 
policy underlying Goodwin’s kind of Keynesian economics from him, using the Phillips Machine for teaching 
purposes. A. W. Phillips constructed his machine on the basis of Goodwin’s interpretation of Keynesian 
macrodynamics. 
15 Abrams was one of the five co-authors of Strogatz, et. al., (op.cit.). The bridge was modelled as a (weakly) 
damped, forced, harmonic oscillator coupled to N pedestrians satisfying equation (2), ibid (or equation 4.3, in 
Abrams, op. cit., p.24), the whole set-up inspired by the workings of biological oscillators. 
16 But E. M. Forster’s Howard’s End was mentioned by McRobie, in particular, referring to the sentence (Ch. 
XXII, 2nd sentence; italics added):  

‘Mature as he was, she might yet be able to help him to the building of the rainbow bridge that should connect the 
prose in us with the passion.”  

Obviously, ‘the rainbow bridge’ was a reference to the Millennium Bridge, and the rainbow does play a part in 
TSoCMAN (chapter 12). The second italicized phrase found its way into one of my published papers. 
17 Alas, I – wearing my dynamic macroeconomist’s hat - do not agree that the ‘S-curve’ is ‘an icon’ of anything! 
This disagreement has to do with Goodwin discovering – wearing also his painting ‘hat’ – a counter-example to 
the (van der Pol) characteristic of an S-curve, in macrodynamic cycle theory. 
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The reader plunges straight into the world of curves, and the underlying ECTs, immediately – there are 

no customary ‘prefaces’ or ‘introductions’. The external appearance of a beautifully produced book 

suggests that it is a typical ‘coffee table’ item! Nothing can be further from the truth. Despite the 

attractive, appealing, illustrations adorning almost every one of its concise 146 pages, printed on glossy 

paper, a reading and its ‘digestion’ requires close attention, deep and broad knowledge and backgrounds 

in various branches of mathematics, an appreciation of the practices of unusual artists – Naum Gabo 

and Salvador Dalí each receive two entire single chapters18 devoted to their respective creations and 

personalities - and a way of understanding the ‘naked body’ (of both males and females – but none of 

them are ‘wrinkled’- but see the ‘wrinkles on mirrored foil’ figure on p. 115 of TSoCMAN and the 

explanatory text, particularly in the second full paragraph of the left hand column on the same page, 

and imagine a ‘reverse’ process - their skin is ‘smooth’). 

 

I cannot imagine many readers endowed with all these talents, and therefore will not be able to 

appreciate fully the nature and scope of the book – although I am prepared to believe that the 

distinguished and talented author can harness the necessary resources to write this book, with the help 

of his competent photographer, whose illustrations – only three double-pages (pp. 120/1, 128/9 & 

134/519) are devoid of any photographs, drawings or other kind of illustrations - add to the appeal of the 

story. 

 

The first two paragraphs of TSoCMAN set the aim and tone of the book (p. 1; italics added), as the 

author envisages it: 

“Curves are the lines of beauty that speak to us on some deeply instinctual level. 
 And curves have a language, an alphabet, a lexicon.  … The modest [sic!] aim of this book is 
to illustrate this language, to reveal its inner workings, its syntax and its grammar. The soaring 
ambition20, though, is to change the way you see the world. These [curved] shapes have been on the back 
of our eyes since birth, yet few have noticed them, let alone observed their nuances.” 

 

                                                
18 The chapter on Gabo – the 16th, of 22 pages – is the longest in the book! The chapter on Dalí, the last in the 
book, seems (to me, at least) to be included only because he (when about 75 years old) met Thom, and embraced 
Thom’s philosophy and the ensuing mathematics of ECT – whether he understood it, or not (TSoCMAN, p. 135, 
last full sentence) but, given this inclusion – thinking of Dalí’s The Persistence of Memory - why not a chapter 
also on either the Futurists (which is why I begin this subsection with Marinetti’s assertion) or the Dada (think of 
Picabia’s Dada Movement, 1919), or both, and an interpretation of their paintings and sculpture in terms of ECT? 
Another ‘movement’, formed out of the embers that was WWI, was Bourbakianism, against whose blind 
mathematical formalism Thom railed, even though he was, himself, trained in the mathematical method of the 
Bourbakists, and was even taught by some of its adherents (see Wise, ed., 2004, for example, p. 7 & p. 99, ff.). 
19 But, arguably, p. 135, like p. 125 with a photograph of the young Thom, could have had one of (the young – 
surrealist?) – Dalí; and, surely, a photograph of ‘Michelangelo’s night in the Medici Chapel of the Basilica of San 
Lorenzo in Florence, with its preposterous pastiche of a male body adorned with ice-cream-scoop breasts’ 
(TSoCMAN, p.121), on that page, would have enhanced its possible connection with a cuspoid!  
20 My guess – it is nothing more than that, given my adherence to the Borges-Stigler-Berry Law (cf., footnote 8, 
above) - this phrase is ‘borrowed’ – perhaps from Philo’s Alexandria, founded to satisfy ‘the soaring ambition’ 
of ‘some King’! On the other hand, ‘modesty’ and a ‘soaring ambition’ do not seem to sit comfortably, together!  
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This alphabet for – of – curves, is formed from the finite sequence of cuspoids that define the seven 

ECTs (see p. 2, above). It is easy to show that a finite sequence of symbols can generate a language 

with a countable infinity of words, given a (finite) set of rules of formation of well-formed formulas 

(wff)21. This is the province of standard symbolic, or mathematical, logic founded upon Zermelo-

Fraenkel set theory, with or without the axiom of choice. 

 

The author suggests, on the first page itself, that (TSoCMAN, p. 1; italics added): 

“There is … a periodic table of curved shapes.” 

This ‘suggestion’ is unfortunate because the rules that determine a (given finite number of elements of 

a) periodic table may not be immutable (Cartlidge, 2018).  

 

On the other hand, it does not sit well with countable infinities of curves, formed out of finite alphabets, 

since McRobie claims ‘the list’ of catastrophes – not just the ECTs of Thom22 – ‘is endless’ (TSoCMAN, 

p. 66) which, by itself – for curves – is correct, if ‘endless’ is taken to be ‘countably infinite’. 

 

In any case, the first ten chapters give an exceptionally clear introduction to Thom’s 7 ECTs, with the 

‘life class’ used to ‘exhibit the four cuspoids’, whereas ‘the swimming pool’23 (pp. 107-8, TSoCMAN), 

taking the place of ‘the life class’, helping the eye, if trained to see properly (sic!), can be ‘a nice place 

to observe all seven of Thom’s elementary catastrophes’ (all quotes are on p.66 of TSoCMAN). That’s 

only ten out of nineteen chapters – 66 of 146 pages of text, free-hand drawings, photographs of (famous 

& not-so-famous) paintings, (known & unknown) figures of artists (especially by Naum Gabo), 

structural realisations of architects (Zaha Hadid), Sculptures by Henry Moore and Barbara Hepworth 

(surely, familiar to a reader of this book?) and other computer-generated diagrams (see Figure 1, above) 

fill the rest of this exceptionally rich, pedagogic and expository book.  

 

                                                
21 These assumptions subsume, or imply, the syntax and the grammar of the wff – although I am not sure why 
there is this distinction between a syntax and a grammar in McRobie’s world of curve formation. 
22 As Arnold, 1992, p. XI pointed out (bold, italics added): 

“The number of topologically different bifurcations proved to be finite, but significantly larger than had been 
conjectured by Thom, who had missed a number of bifurcations. Whether for four parameters the number of such 
bifurcations is finite (Thom claimed there were seven) is a question which has not yet been settled.”  

See also Arnold, 1994, p. 214 and Beeson & Tromba, 1984. I have a suspicious feeling that all this is related to 
the second part of Hilbert’s 16th Problem and the finiteness of the number of limit cycles in a polynomial 
differential equation, dy/dx = P(x,y)/Q(x,y), where P and Q are polynomials of degree n (see Ilyashenko & 
Yakovenko, 1995).  
23 McRobie points out (TSoCMAN, p. 108, bold italics added): 

“At first sight, the bright triple junctions on the floor in Portrait of an Artist (Pool with two figures) from 1972 may 
appear to contravene Thom’s grammar of shape, but the more detailed diagram [by the author, on the same page] 
shows two of the possible morphologies.”  

 McRobie could – should – have written ‘two – out of a countable infinity - of the possible morphologies’ 
(referring, also, to the floor in the two paintings by Hockney on p.108; one is not told that Hockney’s ‘pool’ 
paintings are done in the relatively new medium – then, i.e. from the 1960s, when he moved to LA – of acrylic)! 
If Hockney was influenced by Joyce’s first novel, A Portrait of an Artist as a Young Man, I will not be surprised 
(it substantiates the point I make in footnote 3, p. 1). 
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I want to say something about the free-hand drawings, of which there are plenty, particularly by 

McRobie – of the ECTs, of his ‘sketches of the bifurcation structure of a chaotic dynamical system’, on 

p. 2924, of those catastrophes that use the 7 ECTs as the alphabet to be derived from them (The Wigwam, 

chapter 6, for example), the transitions25 (Lips, Beaks, the Gull & the Goose, chapter 7), and so on. In 

particular, I would like to consider, a little more closely, the sketch of the famous Pissaro Female Nude 

Seen from the Backside (1895?26). The author’s (modified) Wigwam, on the sketch as a small inset, and 

a larger version to the right of the sketch by Pissaro, shows clearly that icon of catastrophe theory 

(TSoCMAN, p. 9)– the S-curve. It is also evident in the final painting, shown below (also on the left-

shoulder, as a double-fold in the red dress on the chair, and so on): 

 
Figure 2 

Now, the author tantalisingly tempts the reader by stating (p. 42 of TSoCMAN; italics added): 

“[G]oose transition is the coalescence of lips and a beaks. .. A goose can be found on the ankle, but it is 
rather unremarkable, and is included here merely for the sake of completeness27.” 

 
Is there, then, a Goose transition in Pissaro’s sketch of a Nude Goose Girl (of 1897): 

 

                                                
24 The sketch is supposed to have ‘made it into the front cover of a magazine’ (ibid, p. 29) – but we are not 
enlightened as to which one! 
25 The common sense (pace G. E. Moore) meaning of the English word is no better expressed than by Keynes 
(1936, p. 343, note 3; italics added – in the context of referring to a passage by Hume): 

“[I]t is in the transition that we actually have our being … .’ 
26 The question mark is because I don’t know whether the sketch was some years earlier than the final painting, 
which was in 1895. 
27 So much more could have been ‘included .. merely for the sake of completeness’, in this concise book – but 
‘completeness’ of what – for what?! 

!
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I think the answer is in the affirmative – for example between the left breast and the left-hand side of 

the back joining the (smooth) skin (of the young?) female. I don’t agree that it is ‘unremarkable’ and, 

as the author says (on p. 7 of TSoCMAN), whether it is remarkable, or not, ‘is in the eye of the beholder’! 

 

 
Figure 3 

 

In that same chapter 7, on Lips, Beaks, Gull and Goose transitions, there is the author’s observation that 

‘the small hollows that can nestle just above the collarbone, and the suprasternal notch at the base of 

the neck of Katharine Clifton’, in the film version of The English Patient, can be seen as a Lips 

Transition. That it is in the film version, but cannot be found in the book version of the novel by Michael 

Ondaatje - it was something I inferred from a perusal of the Index28! 

 

The positive theme is, always, the possibility, exceptionally beautifully dissected and explained, in 

terms of various aspects of the catastrophe theory of Thom, especially ECT, mediated by way of the 

eye – reflection and refraction of (light) waves impinging on the retina. It is not a social discourse on 

cultural movements; it is, instead, an individual’s eye and its interpretations, via the mind (or is it the 

brain – I am not sure the author makes this distinction in any useful way, although his telling criticism 

of Lacan, in TSoCMan, goes part of the way). 

 

                                                
28 In the book version, Ladislaus de Almásy is fascinated by Katharine Clifton’s ‘small indentation at her throat 
we called the Bosphorus’. As a reviewer, I must note that the Index is woefully inadequate and incomplete; but 
the Notes are enlighteningly informative. However, the references – for example to SSM – in the main text, is 
somewhat haphazard! 

!
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In the process of the above explanations and expositions, there are asides on (scientific) method, on the 

place of evolutionary theory and the mathematical underpinnings of (catastrophe) theory. In the opinion 

of this reviewer, the author is neither careful in his sweeping generalisations on scientific method and 

evolutionary theory (see, for example, Fodor & Piatelli-Palmarini, 2010), nor particularly sound on the 

(pure) mathematical foundations (particularly of CT and ECT), hence is subject to the critiques of 

Arnold (1992, 1994), Smale (197729, 1978) and Sussman-Zahler (1978) & Zahler-Sussman (1977)30; 

cf., pp. 126-8 of TSoCMAN). This is surprising because the author is extremely competent in applied – 

or is it applicable? – mathematics31. 

 

Somehow, I cannot resist the temptation to say that McRobie adds Darwin to Zeeman’s characterisation 

of Thom in terms of the calculus of Newton, especially when he – McRobie – talks about scientific 

method and evolutionary theory, as if they supported each other. So, Newton, Darwin and Thom rule – 

but what about Turing? 

 

However, McRobie is a patently honest scholar and this is evidenced by his frank admission of the 

difficulties of understanding Thom’s statements, in a book meant to be ‘popular’ – but interspersed with 

mathematically obscure assertions (cf. p.10, for example, of TSoCMAN32). My own favourite for 

incomprehension is (ibid, p. 26): 

“However, we cannot infer from the correspondence of two Hamiltonians H and H’ by a diffeomorphism 
h: T*(Mn) → T*(Mn) (i.e., the differential structural stability of these functions) the equivalence of their 
corresponding Hamiltonian dynamics X and X’ because the diffeomorphism h does not leave the 
symplectic structure (or the 2-form $) invariant in the strict sense unless it is a canonical transformation 
of the phase space T*(Mn).”  

 

                                                
29 McRobie refers only to the latter, but already in the former Smale (1977, p. 688) had observed: 

“In this vein, it is worth remarking that the catastrophes of Thom deal with bifurcations of gradient dynamical 
systems.” 

In the Bulletin of the American Mathematical Society’s memorial issue for Thom, Smale was handsome in his 
complements to the Frenchman’s work and added (Smale & Zhou, 2004, p. 279): 

“There was also a stormy side in our relationship. Neither of us could hide the pain that our public conflicts over 
‘catastrophe theory’ caused.” 

30 In TSoCMAN only the arguments in Zahler-Sussman (1977) are tackled, but even then, very briefly. 
31 Poincaré is characterised as ‘one of the early founders of singularity theory’ (p. 110) and ‘dynamical systems 
theory’ is supposed to be ‘commonly known as chaos theory’ (p. 127); I think both of these statements are highly 
questionable (see also footnote 9, above). As Ralph Abraham mused, as late as the mid-1980s (Abraham, 1985, 
pp. 117-8): 

“The chaotic attractor of mathematical theory began with Birkhoff in 1916. The chaotic attractor of simulation 
experiment arrived with Lorenz in 1962. … The identification of these two objects has not yet succeeded, despite 
many attempts during the past twenty years. Of course, everyone (including myself) expects this to happen soon.” 

But see Tucker (1999). 
32McRobie observes, pertinently, in the last sentence on the same page:!!!

“Thom’s use of ‘obvious’ and ‘of course’ may be mildly amusing to the non-mathematician. But they show that 
Thom is making few concessions to his readers.” 

My reaction on the (first) attempt at reading – as a ‘non-mathematician’ - Thom’s magnum opus, more than forty 
years ago (I bought the book in 25th October 1975, when I was a research assistant at Imperial College) was 
decidedly not ‘mildly amusing’; it was plainly frustrating! 
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We are supposed to be knowledgeable in the mathematics of ‘Thom’s space, a Thom isomorphism, a 

Thom class, the Thom Transversality theorem, the Dold-Thom theorem, the Thom-Porteous formula 

and the Thom conjecture33 - but McRobie does not mention, anywhere in the book, the Thom-Boardman 

theory. Golubitsky & Guillemin, 1973, p. 165, observe: 

 
“The Thom-Boardman theory gives us a way of breaking up a map into simple constituent pieces; 
however, from the Thom-Boardman data alone we usually cannot reassemble the constituent pieces and 
see what the map looks like.’ 

 
I couldn’t help thinking of the rhyme about Humpty Dumpty: 

“Humpty Dumpty sat on a wall, 
Humpty Dumpty had a great fall. 
All the king's horses and all the king's men 
Couldn't put Humpty together again. 
 

§ 3. Concluding Constructive Considerations34 
 
“They are like those people (not necessarily to be despised) who only appreciate the melodic or linear 
element in music, and are incapable of grasping its polyphonic depth.  
Essentially the problem [of communication] is the same whenever the public is confronted with an 
original or "difficult" type of art; it is the problem which arises when the same public is confronted with 
the music of Stravinsky35 or the poetry of Eliot36. A difficulty in philosophy or science —the "difficulty" 
of Heidegger or Carnap —is accepted as a necessary, or at least as a natural, price to pay.”  
Herbert Read, in MoMA, 1948; italics added. 

 
McRobie’s not-very-successful attempts at defining (and talking about) smooth – i.e., differentiable – 

manifolds (TSoCMAN, pages 43 & 139) and the 3-page chapter 14 on Stability37 is mildly irritating – 

especially for this reader of a very attractive book. I have struggled, for years, with attempts to 

understand dynamics on surfaces via a study of manifold theory. This observation does not mean at all 

                                                
33 Stated in French (why?), on p. 126 of TSoCMAN! 
34 In this, final section, I shall not necessarily, always, refer to the page numbers in TSoCMAN, where the topic I 
discuss occurs.  
35 In Stravinsky in conversations with Robert Croft (p. 121, Faber & Faber, 1960), the former suggested the 
following: 

 
36 Or, the prose of Beckett and the photography of Bellen. Indeed, Roger Bellen, in an anthology called The Eye 
(Fotogragiska, teNeues, 2018), points to Beckett as the key influence on his work, and goes on: ‘My photographs 
evoke the absurdity of the human condition, but they are also records of a personal psychological journey. For 
me, photography is a way of looking in the mirror’, in the caption (italics added) to his 2012 photograph, Take 
Off. 
37 See Abraham & Marsden, 1987, Figure 7. 5–1 on p. 573 and the 3rd, 4th & 5th full paragraphs on p. 577. By the 
way, I cannot recall any definition – expository or rigorous – of genericity; nor of the Whitney Embedding 
Theorem, which is not even mentioned in the book, given the importance of 2D-in-3D surfaces 4D surfaces in 7D 
spaces, and the like (see p. 43 of TSoCMAN).  
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that McRobie does not have the requisite knowledge – he has this, as I know from personal acquaintance 

– but that his legendary expository powers fail him (perhaps for once!). 

 
The curves sit in a differentiable – i.e., smooth – manifold and its projection, here, my first serious set 

of pedagogical, perhaps also mathematical, doubts arose, especially when McRobie defines 

(TSoCMAN, p.43; italics in the original): 

‘Catastrophes are the singularities of projections of manifolds’38 
 

and ‘assures’ the reader that it – i.e., manifold theory - (ibid; italics added): 

“[I]s the basic mathematical framework for catastrophe theory, and is strikingly similar to the setup for 
life drawing.’ 

 
He defines manifolds (p. 43, TSoCMAN; bold italics added) – as in Loomis & Sternberg (1990, chapter 

9, especially p. 364): 

“A manifold is a smooth surface, such as the skin of the life model or the ski slope.  … A manifold is 
defined by a set of charts, called an atlas, identifying points in one space with points in another.” 

 
But this definition is too vague for anyone – the interested lay-person, the competent artist or architect, 

the reasonably competent mathematics student – who will, I am sure, wonder whether the space is 

Euclidean, Banach, Hilbert & what not – or even the sympathetic reader of this book, like myself!   

 

When reading these sections, I was reminded of Naum Gabo’s acid remark: 

“There is no more mathematics in my work than is anatomy in a figure of Michael Angelo [sic!] and I 
have nothing but contempt for those artists who masquerade their works as scientific by titling them with 
algebraic formulas.” 
Naum Gabo, 1949, p. 79; italics added. 

 
Mercifully, McRobie’s book is singularly (sic!) devoid of ‘algebraic formulas’, to illustrate the 

construction and interpretations of the drawings in the life-class, the photographs of paintings & 

sketches and free-hand drawings; but we – the readers – are assured (TSoCMAN, p.1): 

“There will be no difficult equations or arcane theorems even though such equations and theorems exist 
and give rigor to the theory.” 

 
The existence is formal not constructive39 – even though the author does try to give instructions – not 

amounting to algorithms for a computing machine - to draw some of the curves; and rigour40, or 

rigorously, is never defined – perhaps they cannot be ‘defined’, in which case readers – at least this 

reader – need to be told. Artists construct and the constructivism to which Naum Gabo attaches himself 

is very similar to the constructive mathematics of Brouwer. In a Mathematics in the Age of the Turing 

                                                
38 The definition of a manifold in an otherwise excellent book by Poston & Stewart (op. cit., p. 66; bold italics, 
added) is more mystifying than a contribution to clarity: 

“A manifold is just a higher-dimensional analogue of a smooth curve or surface, and we shall not require any of the 
deep mathematical properties of manifolds, just the concept itself. 

39 I remain perplexed at the award, in 1970, of the Brouwer Medal to Thom. 
40 I try to use British English spelling! 
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Machine (Hales, 2014), to eschew the constructive, algorithmic, aspects of curve drawing, curve 

sketching, architectural designs or sculptural creations, seem not quite appropriate. 

 

In the context of self-intersection – and its ‘prohibition’ in the kind of underlying mathematics that is 

used in CT, in general, and ECT in particular, McRobie uses the example of the Klein Bottle to illustrate 

the fruitfulness of Whitney’s Embedding Theorem (and his own ‘intuitive’ advocacy of ‘2D in 3D 

surfaces’). The Klein Bottle is ‘easy’ to construct and, then, make it non-self-intersecting41, by starting 

from an ‘oriented’ rectangle, ‘gluing’ the opposite sides according to the direction of the arrows (as in 

Figure 4, below), where the ‘third step’ in the algorithm for the construction involves self-intersection, 

hence the process (i.e., algorithmic rule) is abstract. This is where the artist uses imagination (which 

McRobie is endowed with an abundance), for which there is no place in TSoCMAN; the ‘2D in 3D 

surface’ of the Klein Bottle is shown in Figure 5, below. 

 

 
Figure 4 

 

 
Figure 5 

                                                
41 Although artists, even with a mathematical background in Felix Klein’s own mathematics, and competence in 
non-linear dynamical systems theory, did not paint the Klein Bottle with any of the mathematical background in 
mind (cf, Goodwin, 1990?, p. 34, #18). Goodwin describes his artistic compositions as follows (ibid, p. 5): 

“As musicians compose in tone and rhythm, so I try to compose on form and colour.” 
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The whole of TSoCMAN is written from a ‘Western’ perspective point of view, where there is the sharp 

distinction made between straight lines and curves42; I myself am of the opinion that this point of view 

originates with Piero della Francesca’s Flagellation, which I first saw in Borgo San Sepolcro43 (see 

Figure 6). 

 
Figure 6 

On the other hand, if Thom (and Zeeman & McRobie) had taken the stance that Oscar Reuteswärd 

took, i.e., Japanese Perspective, could they – would they – have developed CT and ECT and hence 

could the book being reviewed here have been written? I doubt it. How would Hokusai’s wave (Figure 

7) – after all, the hyperbolic umbilic catastrophe (one of the 7 ECTs of Thom) is also called ‘the crest 

of the wave’ (cf., Thom, 1975, pp75-77) – be interpreted and analysed in terms of CT or ECT – without 

a Japanese Perspective?  

 

 
Figure 7 

                                                
42 Incidentally, is a point a curve or a straight line – or is it both? What are the constituent elements of a straight 
line or a curve? Are straight lines and curves made of points – at least for the purpose of ‘drawing’ Atlases?  
43!The original is now housed in Galleria Nazionale delle Marche in Urbino, Italy. 



! 14!

McRobie does tell us that cubism is not smooth – implying, I think, that it must ‘create’ items which do 

not lie in differentiable manifolds. But Picasso, just before he took up cubism, did learn about curved 

spaces and their possibilities for representation. TSoCMAN does extol the virtues of Einstein’s 4D – 

curved space. And, surely, even with the non-smooth parts, Guernica (Figure 8) does contain an 

abundance of that ‘icon of catastrophe theory’, the S-curve. What I am getting at is that it is not 

necessary to be ‘either-or’ – after all, even the neurons, as elemental building blocks of neural nets, are 

composed of the ‘inclusive-or’ architecture for the elementary units – but there is ‘space’, within one 

construction or creation by artists (or even an architect), to be interpreted in terms of CT, ECT – and 

other ‘bifurcations’ (at least that is how, positively, I interpret Smale’s critique of Zeeman on modelling 

with ECT structures). 

 

 
 

Figure 8 

Finally, in a rich, even entertaining – but, for that reason not qualifying as a ‘coffee table’ – book, 

advocating the modelling message of Thom’s Structural Stability and Morphogenesis (SSM), there 

is not even one reference to Turing’s prior work on Morphogenesis (Turing, 1952), which, among much 

else, was also inspired by D’Arcy Thompson’s pioneering work. This is a further support for my 

‘eclectic’ vision – call it ‘pluralistic’ if you will - also pointed out above, in interpreting Guernica. 

 

Has McRobie, in his enthusiasm for the superiority of curves as against straight-line creations, 

forgotten, for example, that Escher’s Metamorphosis II44 is a tiling problem which is naturally 

undecidable (recursively), and joins up with the Japanese Perspective-based Reutesvärd impossible 

diagrams, the mathematics of Coxeter and Penrose (‘father and son’), and the Arabic architecture in 

Alhambra. At least in this sense, Escher, Reuteswärd, Coxeter, the Penroses and the Arab architects of 

                                                
44 My three young and bright Modena University Italian students gave me, as a gift (during my Florentine years, 
1980-1985), a 4.1 metre print of this Escher Metamorphosis II, which I framed and it ‘moved’ with me, from 
Italy, to Sweden, back to Italy, to Mexico, back to Italy – always mounted high up on the walls of the most 
important room of my different homes. Finally, when I retired and moved ‘back’ to Stockholm, I left it on the 
wall on which I had mounted it, framed, in my apartment in Trento!  
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Andalusia, join up with Alan Turing in giving meaningful content to the problem of the recursive 

undecidability of tiling of curves, straight-lines and other constructions (particularly the paintings of 

Piet Mondrian – paint on ‘straight’ line structures, the latter-day Pointillism of a Jackson Pollock and 

the early Matisse).  

 

Thom, Zeeman and McRobie do not discuss this aspect of CT or ECT, and this may be why none of 

them are constructivists in the Brouwerian sense or computability theorists in the Turing mode – why 

they do not explicate the algorithms they use, implicitly, to draw their curves, those that can be found 

in the naked skin in the smooth bodies of models. Ditto for Dalí! 

 

Therefore, it may well be appropriate for me to suggest three conjectures; I don’t state them as theorems 

because I am unable to prove any of them constructively. 

 

Conjecture 1: 
Any basin of attraction of ECTs is uncomputable. 
 
Remark 1: 
This is related to Smale’s comment, in his Zeeman critique, of Thom’s exercises being comparative 
statics in the sense of economic theory. 
 
Conjecture 2: 
Any of the 7 ECTs, or any combination of them, can be the basis of tiling. 
 
Conjecture 3: 
Every one of these tilings are recursively undecidable. 
 
I end this review article of an exceptionally well-written book, by a master craftsman, with a Haiku by 

Basho, which expresses my admiration for the poet and his exquisite composition, which also captures 

an aspect of McRobie’s desire: 

Even if it doesn’t rain 
On a bamboo planting day 

A straw raincoat and a sedge hat45 
 
 
 
 
 
 
 
 
 

                                                
45 The original Japanese, in Latin characters is: 

furazutomo take uuruhiwa minotokasa 
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