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Introduction 

This essay examines the impact on Cubism of two ideas from the field of Mathematics which 

were being popularised during the time in which the Cubists were working.  It argues that 

they influenced Cubism, albeit in a minor way. 

The essay begins by establishing a general framework of ways in which ideas of science can 

influence the visual arts.  By applying this framework to Cubism we can see how the ideas of 

the Fourth Dimension, and Non-Euclidean Geometry did – and did not – influence Cubism.  

The essay concludes with observations on the interface between Science and Art. 

A Framework for the Influence of Science on Art 

It is useful to classify the ways in which Art can utilise the theory and practice of Science into 

four types: materials, images, ideas and insights. 

Materials 

The first way in which Science influences Art is in providing materials for use.  The 

development of coloured pigments and stable media, and technologies for reproduction 

without the need for expedients such as woodblock carving have facilitated the creation and 

development of art.  I shall not discuss this further here as the mathematical ideas under 

discussion in this essay do not result in new materials.  However, this category is a key 

element of a generic framework, as is illustrated each time an artist-in-residence at a scientific 

institution uses the materials of Science as a part of their work
1
. 

                                                      
1
 For example, I recall an artist-in-residence at the European Centre for Nuclear Research (CERN) 

speaking at a public meeting and telling of how he used in his sculpture a new metal alloy originally 

developed for use as a component of scientific apparatus. 
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Images 

The next way in which artists can be influenced by Science is by a borrowing of the images of 

Science.  The fascination of artists for scientific discoveries of the human body was 

demonstrated recently by the exhibition Spectacular Bodies
2
, for example.  Images of the 

graphical displays from particle accelerator experiments and photographs of cells have been 

modified and displayed, by artists, as artworks – for example Sandra McQueen’s Fragment of 

the Organ of Corti, 1994 (Figure 1). 

 

Figure 1.  Microscope slide of a fragment of the organ of Corti - a sensory cell in the ear (left) with S. 

McQueen, Fragment of the Organ of Corti, 1994, vitreous enamel on copper (right). 

Science can add to the repertoire of images, deployed as aesthetic objects in their own right.   

Where Science adds to the repertoire of concepts deployed by Art, we encounter one of the 

last two types of influence: ideas or insight. 

                                                      
2
 Spectacular Bodies: The Art and Science of the Human Body from Leonardo to Now, Hayward 

Gallery, 2000-1, exh. cat. ed. M. Kemp and M. Wallace 
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Ideas 

Discoveries of science often, through popularisation, enter the common vocabulary as 

metaphors or analogies.  Chaos Theory’s description of a butterfly’s wing beat causing a 

hurricane on the other side of the world has entered the common vocabulary as an example of 

the interconnectedness of things, such as global stock exchanges
3
.  In fact, in Chaos theory the 

butterfly’s wing beat was invoked to illustrate the extreme sensitivity of dynamic systems to 

their initial conditions – a different point than that of interconnectedness.  This example 

illustrates the fact that concepts, particularly in the popularisation of science, may stray some 

way from the scientific point originally being illustrated.  This is not necessarily a bad thing, 

but such straying is highly relevant to Cubism, as we see later.   

Further, an issue common to Chaos Theory, Catastrophe Theory, Complexity Theory, and 

even Relativity Theory is that the common understanding of the theory is unduly influenced 

by the English word used imperfectly to describe it.  We need to remain conscious that the 

idea deployed is the idea of common understanding, often re-interpreted a number of times, 

rather than necessarily endowing the validity of the scientific idea onto the result because we 

happen to use the same label
4
. 

I have called this category “idea” for want of a better word.  In using the term in this essay I 

need to exclude one possible interpretation of the “idea of science” from this category – the 

interpretation where the true concept of the science is deployed.  To distinguish it from the 

imperfectly applied idea as presented in this category, I call this “insight”. 

                                                      
3
 For example, A. Wileman, ‘Butterflies in Bangkok’, Management Today, May 2001, p. 91. 

4
 Numerous examples of where this semantic misunderstanding has occurred for even quite highly-

regarded thinkers are listed in A. Sokal and J. Bricmont, Intellectual Impostures, Profile, 1998. 
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Insight 

The final way in which science can influence art is where the art exhibits a genuine scientific 

insight.  Simon Patterson’s Untitled of 1996 (Figure 2) depicts a periodic table of the 

elements with conventional symbols but with element names replaced by cosmological 

entities, Beryllium (Be) is replaced by Betelgeuse, for example.  This expresses a scientific 

insight of the connection between the very small and large, and the fact that, despite the 

enormous scale of the universe, it is all made of the same constituents
5
.  It is interesting that 

this artwork is popular with scientists.  Their aesthetic response is not formalist or art-

historical, it is a science-aesthetic response, and I return to this idea in my conclusion. 

 

Figure 2.  S. Patterson, Untitled, 1996 

                                                      
5
 There is evidence to suggest that this specific insight was accidental, rather than intentional: for 

example, Patterson has also produced works based on the periodic table where the element names are 

replaced by names of film stars.  In his juxtapositions of commonplace frameworks with unusual 

elements Patterson provokes many interesting interpretations and reactions. 
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Having established this four-part framework, it is now appropriate to apply it to Cubism, and 

the influence upon it of Non-Euclidean Geometry and the Fourth Dimension.  Prior to doing 

that I need to present a short introduction to the relevant points of each of these mathematical 

ideas. 

The Fourth Dimension 

The idea of extending the three co-ordinates of analytical
6
 geometry to more dimensions is 

sufficiently obvious as to be unremarkable in terms of identifying a particular source.  In 1843 

Cayley wrote Chapters in the Analytical Geometry of n Dimensions
7
 which provides an early 

example.  Over the rest of the century the ideas moved steadily closer to the public domain 

through popularisations and articles such as Stringham’s 1880 paper Regular Figures in n-

Dimensional Space
8
.  Increasingly the popularisations dispensed with the generality of n-

space and focused on a fourth spatial dimension, which they then sought to depict in some 

way. 

We now think of the fourth dimension as being time – as in the “space-time continuum”.  

This fourth dimension does have a bearing on Cubism, however the spatial dimension is more 

relevant.  As Linda Henderson says in her book The Fourth Dimension and Non-Euclidean 

Geometry in Modern Art, ‘in the late nineteenth- and early twentieth-century literature on the 

fourth dimension time was always the least important of the two interpretations of the fourth 

dimension’
9
.  The concept of a fourth spatial dimension is an excellent intellectual plaything, 

                                                      
6
 ‘Analytical’ geometry is algebraic rather than representational.  Entities of analytical geometry are 

represented by equations using co-ordinate systems and are very easily generalised into many 

dimensions. 

7
 A. Cayley, ‘Chapters in the Analytical Geometry of n dimensions’, Cambridge Mathematical 

Journal, 1843. 

8
 W. I. Stringham, ‘Regular Figures in n-Dimensional Space’, American Journal of Mathematics,1880. 

9
 Henderson (1983) p.9. 
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posing many fascinating questions.  For example: if our three dimensional universe was 

curved in the fourth dimension (imperceptibly to us) we might find ourselves living in a finite 

space where sufficient travel in a “straight” line in one direction would return us to our 

starting point, just as an ant walking on a large sphere, feeling itself to be walking across a 

plain, might be startled eventually to find its own tracks ahead of it on the surface. 

A common way in which the idea of four dimensional objects was presented was by 

projecting the four dimensional object into a three dimensional model.  This works in just the 

way that we can illustrate the image of a cube (or a house) on a two-dimensional surface by 

plan and elevation, or by projecting the outline onto a page as if we took a wire-frame model 

of the object, shone a strong light on it and traced the shadow onto paper.  These projections 

can be worked out geometrically, and many professional and amateur mathematicians relished 

the challenge of showing what a three dimensional projection of a four dimensional object 

would look like, and further calculating how that three dimensional projection could be 

projected down to two dimensions on a printed page.  Unsurprisingly, such multiply-

condensed objects tend to be quite complex, with many planar facets. 

Popular writing fostered intellectual curiosity.  Edwin Abbot’s classic Flatland argues about 

our perceptions of a fourth dimension by analogy with a two dimensional creature’s 

exploration of three-dimensional space, and makes some biting social comment in the 

process
10

.  Although Flatland was not translated into French, it was referred to by French 

                                                      
10

 Abbott, Edwin A. Flatland.  Second revised edition originally published 1884, subsequently 

reprinted inter alia by Penguin in 1986.  In the late twentieth century A. K. Dewdney wrote The 

Planiverse, Picador, 1980, in which some of the physics, and biology of a possible two dimensional 

world was addressed.  This considered such interesting issues as how an alimentary canal could exist 

for a two-dimensional creature without cutting it in two! 
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writers, for example by Jouffret in 1903
11

 and fictionalised accounts of the fourth dimension 

were common in the popular literature of the day. 

Importantly, aspects of these mathematical ideas were rapidly assimilated by those with an 

interest in the occult. They seized on the fourth dimension as an “astral plane” in which the 

mysteries of the three dimensional world are all visible. 

As early as 1877 Z�llner “proved” the physical existence of a fourth dimension with the aid 

of a medium named Slade, who “untied” a knot in a string whose ends were in view but 

where the knot was concealed from view to all but Slade.  How could such a knot be untied 

unless the guide had access to a fourth dimension within which to untie it?
12

 

Theosophists first drew parallels with the astral plane in 1895 and Theosophist artists such as 

Kandinsky, Kupka and Mondrian helped to transfer the idea to other artists from around 1912.  

There was also attraction to the idea of training the mind through exercises better to 

comprehend the fourth dimension as promoted by Charles Howard Hinton until his death in 

1907
13

.  The idea of a contemplative mind working towards enlightenment was obviously 

attractive to those enamoured of Eastern philosophy and religion. 

                                                      
11

 E. Jouffret, Trait� �l�mentaire de G�om�trie � Quatre Dimensions, Gauthiers-Villars, Paris, 

1903. 

12
 This question is somewhat rhetorical.  Scientists and others of almost any time seem to have been 

fooled by people with conjuring tricks, notably in current times by Uri Geller.  To paraphrase James 

Randi, the sceptic conjuror who has replicated the phenomena exhibited by many such psychics “if he 

did it in the fourth dimension, boy did he do it the hard way!”.  Z�llner’s experience is described in 

Henderson (1983) p. 54. 

13
 Hinton’s philosophy of hyperspace is set out in his books A New Era of Thought and The Fourth 

Dimension, published in London by Swan Sonnenschein & Co. in 1888 and 1904 respectively. 
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As Henderson says  ‘Emerging in a era of dissatisfaction with materialism and positivism, 

“the fourth dimension” gave rise to entire idealist and even mystical philosophical 

systems...’
14

.   

Non-Euclidean Geometry 

Throughout Western Civilisation until the nineteenth century those who sought an example of 

perfect certainty invoked Euclid.  Euclid’s famous demonstrations of complex propositions 

from rigorous logic, built on a foundation of self-evident axioms, not only proved practically 

useful, eg in surveying, but the integrity of the intellectual process stood as a model for all 

other spheres of human intellectual activity.  For example, theologians sought to bring the 

same kind of reasoning from agreed first principles to address complex issues such as whether 

people born before the coming of Christ (and therefore baptism, and the salvation of the 

world) could ever attain heaven
15

. 

One of Euclid’s axioms, the parallel postulate, had always seemed a bit less “self-evident” 

than the others, and for centuries mathematicians had sought to either deduce it from the other 

axioms, or replace it with a more evident axiom. 

The parallel postulate states that for any straight line and a chosen point not on the line, there 

is only one straight line which is parallel to the first line passing through the chosen point.  

Based on everyday sense experience and an understanding of what “parallel” means, this 

postulate seems unarguable, and it is a testament to the rigour valued by geometers that a need 

was felt to strengthen it.  Possibly the most prodigious mathematician who ever lived – Carl 

Friedrich Gauss – tackled the issue by considering cases where the number of lines parallel to 

the first were zero, or infinitely many, in the hope that either of these other cases would lead 

                                                      
14

 Henderson (1983) p. xix. 

15
 Such logical edifices were subject to substantial attack for example in Bertrand Russell’s Why I am 

Not a Christian, Simon & Schuster, 1967. 
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to logical inconsistencies.  Gauss had discovered by 1824 that whilst some bizarre results 

were obtained from these alternative postulates, logical consistency did not break down.  He 

was sufficiently alarmed by this that he did not publish his work, and it was left to the 

mathematicians Lobatchevsky (in 1829) and Bolyai (in 1832) to rediscover the ideas
16

. 

The impact of this discovery on mathematics was intense – a long-cherished assumption had 

been found to be, if not invalid as such, then uncertain.  One of the most elegant human 

intellectual constructs was seen to have been built on an uncertain foundation.  What other 

errors might lurk, where none suspected
17

?  

The implications of the discovery of Non-Euclidean Geometries seeped into the public 

consciousness, and thus became accessible to the artistic community, at a number of levels.  

Firstly, it became known that a body of human endeavour had been “overturned” by 

courageously questioning key assumptions.  Secondly, the wondrous worlds in which Non-

Euclidean Geometries prevailed were described in the same sorts of ways as four-dimensional 

worlds.  A common description of a world that has non-Euclidean characteristics is the 

surface of a sphere – also frequently used to illustrate points about a fourth spatial dimension.  

Some confusion between the ideas was inevitable. 

Applying the Framework 

Having introduced relevant features of the mathematical ideas to be considered, we can now 

apply the framework presented earlier.  I do this first for the Fourth Dimension, and then for 

Non-Euclidean Geometry. 

                                                      
16

M. Kline, Mathematics in Western Culture, Pelican, 1982, ch. 26. 

17
 From the perspective of a current mathematician the agonies associated with this seem hard to 

comprehend – Euclidean mathematics in all its beauty and completeness is simply seen as a rather 

fond, special case of the fascinating and strange range of geometries that open up when the parallel 

postulate is relaxed.   
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Images of the Fourth Dimension 

Visualisation of the fourth dimension is not directly possible.  However, as indicated earlier, 

some of the early popularisers of the idea of the fourth dimension, such as Jouffret, included 

in their texts example diagrams illustrating the projection of four-dimensional objects into 

three dimensional, and thence highly angular, faceted two-dimensional structures, as 

illustrated in Figure 3
18

.  

                

Figure 3.  Example from Jouffret (1903)                Figure 4.  P. Picasso, Portrait of Ambroise Vollard, 1910 

Henderson draws attention to the apparent similarities between such diagrams and, for 

example, Picasso’s Portrait of Ambroise Vollard, of 1910 (Figure 4).  Further, in Gleize’s 

Woman with Phlox of 1910 (Figure 5) the bunch of flowers is seen by Henderson as 

suggestive of a diagram of the summit of a particular hypersolid from Stringham’s 1880 

article (Figure 6)
19

. 

                                                      
18

 From Jouffret’s Trait� �l�mentaire de G�om�trie � Quatre Dimensions, 1903. 

19
 The summit of a four dimensional ikosatetrahedroid to be precise.  Henderson (1983) p.86. 
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Figure 5.  A. Gleizes, Woman with Phlox, 1910                                Figure 6.  Figure from Stringham’s 1880  

                                                                                                paper on hypersolids 

 In these examples Henderson does not argue that Picasso was influenced by such 

representations, rather that theoreticians such as Gleizes and Metzinger used them as a way of 

post-rationalising the form of such works, signalling the characteristics of a new way of 

looking at the world.  She suggests that Gleizes, with his strong theoretical interest, may be 

making an explicit allusion in his work.  Examination of the images, together with an 

understanding of context makes these assertions seem very plausible. 

Arthur Miller in his 2001 book Einstein, Picasso, is slightly more assertive here, suggesting 

that Picasso’s newly geometrised style in his Carnet V preparatory drawings for the 

Demoiselles d’Avignon could have been based on his conversations with his mathematician 

friend Princet, and more strongly suggesting a direct referential link
20

.  Figure 7 from 

Picasso’s drawings compared with Figure 3 from Jouffret does suggest a link, but not 

decisively.  The idea of a body constructed from a number of regular solids had other 

inspirations, even in 1907, as is seen from Derain’s Bathers (Figure 8) of the same year, 

plausibly associated with developments of C�zanne’s style.  Picasso is known to have seen – 

and been spurred on by – the Bathers. 

                                                      
20

 Miller (2001) p. 108. 
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Figure 7.  P. Picasso.  Preparatory                    Figure 8. A. Derain, Bathers, 1907.                                                 

Drawing for Demoiselles d'Avignon, 1907 

 

Even if we accept these references, the allusions are quite minor in the context of the whole 

work.  In my view the use of images is not the most important influence on Cubism. 

 

 

Ideas of the Fourth Dimension 

The most powerful impact of the fourth dimension on Cubism was a metaphorical one, read 

through a gamut of sources from geometry to mysticism.   

The concept of the fourth (spatial) dimension offered a way of standing completely outside 

the object to allow multiple simultaneous perspectives.  What is a Cubist painting (especially 

an Analytical Cubist painting) but an exemplification of multiple simultaneous perspectives?   

Henderson assembles substantial evidence to argue that the Cubists were empowered by the 

idea of the fourth dimension to adopt a multi-perspective approach.  She does not argue that 
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the idea was their inspiration, rather that it aided the post-rationalisation of the explorations of 

the pioneers such as Picasso and Braque, by the theorists such as Metzinger.  In Henderson’s 

argument, the chief influence was at the metaphorical level, via Theosophy – the multi-

perspective of an all-knowing entity on an astral plane, rather than a diligent geometer taking 

multiple sightings and combining the resulting projections onto a two-dimensional surface.  

This seems eminently plausible, since it is known that the Cubist groups were influenced by a 

range of different sources.  Further, to me the works suggest the idea of multi-perspective 

rather more than a particular set of perspectives, due to the (geometrically) arbitrary 

placement of the elements.  The perspectival components are placed in ways which are 

interesting, formally appealing, or deliberately puzzling rather than explicitly representational. 

That the concept of the fourth dimension understood at the time was non-geometrical is 

suggested by Pawlowski: 

No doubt the fourth dimension, properly speaking, is not all something analogous to 

height, width, or depth, such as geometers understand these 3 dimensions.  It is 

another thing much more complex, much more abstract, which would not be able to 

be defined in any manner in our present language.  Let us suppose … that it is a 

different point of view, a manner of envisaging things in their eternal and immutable 

aspect, a manner of freezing oneself from movement in quantity in order to conceive 

only the single artistic quality of phenomena
21

. 

Such writings were part of the intellectual milieu in which artists operated, and it is not 

difficult to imagine that the spiritual and conceptual appeal of such texts would carry at least 

as much sway as mathematical discussions on projective geometry. 

                                                      
21

 Introduction to Le L�viathan quoted Henderson (1983) p.53.  To be fair to the argument of Miller’s 

book – ie that there was a geometrical interpretation - it could be pointed out that this specific text was 

written in 1909, and would not therefore have influenced Picasso’s thinking at the time he was making 

the Demoiselles.  Nonetheless it illustrates the type of interpretation prevalent before then. 
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Miller goes further, arguing that Princet’s expositions on projective geometry would have 

equipped Picasso and others with a mathematical-analytical insight into their approach, which 

whilst stopping short of the diligent geometer, was nonetheless based on Geometry rather 

than Theosophy.  His most telling illustration is that of Princet’s informal lecture on the 

extent to which any single perspective drawing of a physical object such as a table can only 

tell a part of the truth about the object – multiple sightings are needed to encompass the 

whole
22

. 

In asserting this as a strong influence on Picasso, I believe Miller reaches too far.  Applied to 

Cubism more generally, however, and to Metzinger in particular I believe there is some merit 

in the geometrical influence.  Metzinger’s 1911 Le Go�ter (Figure 9), more than works by 

other Cubists at the time, is working to show orthogonal perspectives simultaneously, 

particularly for the face of the woman, and the tea cup – Metzinger is demonstrating some 

insight into multiple geometric perspective.   

 

Figure 9.  J. Metzinger, Le Go����ter, 1911 

It is a great shame that Metzinger’s Still Life, Fourth Dimension of 1913 has been lost and no 

descriptions survive.  From studying his works around this time, however, Henderson 

                                                      
22

 Miller (2001) p. 114. 
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concludes that even for a work with a title such as this ‘[Metzinger’s] commitment to 

thematic content worked against out-and-out exploration of four-dimensional space’.
23

 

I indicated earlier that the idea of the fourth dimension as time did have some influence on 

Cubist work.  Perusing an object from many viewpoints over time is equivalent to the 

multiple simultaneous perspectives enjoyed by a viewer in a fourth spatial dimension.  

Gleizes and Metzinger mention this idea in Du Cubisme when they refer to ‘… moving 

around an object to seize from it several successive appearances, which, fused into a single 

image, reconstitute it in time…’
24

. 

Insights of the Fourth Dimension 

Given that I have just argued that Metzinger displayed some insight into the fourth dimension, 

why am I not discussing his work in this section?  The answer is that some elements of the 

work display this insight, but more generally the work exemplifies the flavour and style of 

Cubism, with all of its multiple influences, helpfully listed by Miller as: Cinematography, X-

rays, Photography, African art, Painting, Philosophy, Literature, and Picasso’s oedipal 

complex, competitiveness and sex drive, as well as ideas of geometry
25

.  Even for Metzinger 

the fourth dimension concept is just one in a long list of influences. 

I do not see insights of the fourth dimension as a primary influence in Cubism.  An art that 

was taking the ideas of the fourth dimension as a primary influence would, I believe, move in 

other directions.  In order to substantiate that claim I want to suggest some ways in which 

artists, primarily motivated by these new insights might have moved. 

                                                      
23

 Henderson (1983) p.88. 

24
 A. Gleizes and J. Metzinger, Du Cubisme, Eug�ne Figui�re, Paris, p.36. quoted in Henderson 

(1983) p.90. 

25
 Miller (2001) p.120. 
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To begin let us consider sculpture.  If the central question of cubist representation was the 

more holistic encompassing of the three dimensional form onto a picture plane, then cubist 

sculpture, with three dimensions to play with, would just be naturalistic sculpture.  Yet the 

formal qualities of multiple planar facets carry through to the sculpture and assemblage– for 

example in Picasso’s Guitar, 1912 (Figure 10). 

I see no drive to create, specify and project beautiful four-dimensional objects.  In 

architecture, where is the extension of the Doric column, say, into a fourth dimension 

considered?  Where, indeed, is the consideration of four-dimensional architecture and 

sculpture?
26

  

 

Figure 10.  P. Picasso, Guitar, 1912 

Now, it may be argued that the Cubists had interests other than architecture, other than 

advanced projective geometry.  They were painters focused on applying creativity and a 

                                                      
26

 In an attempt to identify four-dimensional architecture I came across Buckminster Fuller’s “4D” 

architecture represented in his 4D Timelock in 1928 and his Dymaxion House of 1930.  However even 

these evoke analogy rather than literal fourth dimensionality, and even then the fourth dimension 

evoked is of time, rather than space. 
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wealth of influences to create a new art.  To argue this is to prove my point exactly – the 

Cubists were influenced by ideas of the fourth dimension, but such influences were relatively 

minor, they were not the main source of inspiration to be explored. 

Images of Non-Euclidean Geometry 

In my earlier descriptions of Non-Euclidean Geometry and the Fourth dimension I indicated 

that these ideas reached public attention at the same time.  Writers deployed similar 

techniques in describing both ideas, resulting in a substantial degree of confusion of the 

concepts, for the Cubists as for others.  Henderson lists examples of this confusion, for 

example of Gleizes and Metzinger in Du Cubisme
27

.  In practice, the fourth dimension 

concept was more widely adopted. 

The images associated with texts on Non-Euclidean Geometry tend to be mathematically 

descriptive rather than purporting to show, like Jouffret’s projections, how something looks.  

The only influence suggested by Henderson as an influence here is the idea of spatial 

distortion.  A figure on a plane surface stays the same shape and size as it is moved around.  A 

figure on a curved or irregular surface can become distorted – as in a hall of mirrors, as it 

moves around.  Henderson tentatively suggests that this may have validated transformations 

of images in paintings
28

.  This is, at best, a weak influence. 

Ideas of Non-Euclidean Geometry 

The principal use of Non-Euclidean Geometry is not incorporated in the paintings.  Rather it 

is a part of the intellectual justification for shattering the forms and styles of classical art.  

Arguing by analogy the Cubists said that if traditional geometry – the handmaiden of linear 

                                                      
27

 A. Gleizes and J. Metzinger, Du Cubisme, Eug�ne Figui�re, Paris, 1912.  Quoted and discussed in 

Henderson (1983) pp. 94-6. 

28
 Henderson (1983) p. 6. 
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perspective systems – no longer had a privileged place, then neither did the traditional point 

perspective. 

Beyond even this, Henderson points out that philosophically, ‘Non-Euclidean Geometry 

contributed substantially to the demise of traditional positivism.  For certain artists in the 

early twentieth century Non-Euclidean Geometry was to be synonymous with the rejection of 

tradition and even with revolution’
29

. 

It is an undecidable point whether this element of “permission” was a necessary condition for 

the Cubists to proceed.  It seems quite likely that the Cubists went where their own intuition 

and creative ideas took them, and the validation presented by Non-Euclidean Geometry was 

useful only at the post-rationalisation stage.  Miller argues well that the intuition of the 

cubists, like all intuition, comes from preparation and pre-loading the brain with the raw 

material that can be unconsciously associated in new and creative ways.  To this extent it 

seems plausible that Princet’s regular input to the bande � Picasso may well have helped.  

Creating a completely new style of art required an enormous degree of self-confidence and 

belief.  Miller writes of the loneliness of Picasso over the many months of creating his 

Demoiselles d’Avignon of 1907.  Anything which supported his endeavour could only have 

helped, yet ultimately it seems implausible that Picasso would have abandoned his project 

without the insights of Non-Euclidean Geometry!  It is possible that the epistemological break 

represented by Non-Euclidean Geometry contributed to an intellectual environment in which 

the Demoiselles may have been begun, but the intense level of technological and political 

ferment at the time would also have encouraged established conventions to be challenged. 

Insights of Non-Euclidean Geometry 

As with the Fourth Dimension, I want to argue that insights of Non-Euclidean Geometry were 

not a primary driver of Cubism by suggesting that there are some obvious candidate areas for 

                                                      
29

 Henderson (1983) p. 17. 
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exploration by artists with a primary interest in the possibilities opened up by Non-Euclidean 

Geometry. 

I hypothesise that an artist comprehending the idea of the Non-Euclidean geometry of a 

sphere, for example, would be captivated by the idea of painting on the surface of a sphere, 

rather than on a flat canvas.  The challenge of an absence of edges to the image, to a joining 

of the top to the bottom and from side to side, would seem an irresistible one.  New spatial 

relationships might permit interesting comment on societal relationships, for example.  Such 

works might suggest the artist was deploying genuine insights of Non-Euclidean Geometry. 

Conclusions 

My principal conclusion is that the Fourth Dimension and, to a lesser extent, Non-Euclidean 

Geometry, had a (minor) influence on Cubism.  Unweaving such a complex tapestry to isolate 

the richest thread is virtually impossible, however it seems likely that these (somewhat 

conflated) ideas form a part of the fabric, and an interesting part at that. 

Henderson and, moreso, Miller seek to establish a strong link between Mathematics and 

Cubism.  In this I believe they fail – as Henderson catalogues in great detail the influence of 

these mathematical ideas is often transmitted by means of mystical theories whose 

relationship to the mathematics is no more than suggestive.  That the mathematical ideas 

contributed to the environment in which Cubism was created is clear, but they are small 

influences among many others. 

Cubism and the many exceptionally liberating ideas and movements which came after it had a 

similarly dramatic effect on the practice of Art, but the influence of the mathematics within 

that was minor.  What, then, did account for the dramatic changes in Art at the beginning of 

the twentieth century?   
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Most mathematicians are Platonists in the sense that they believe that mathematics is 

discovered, not invented
30

 - the first mathematician to think in an area does not have the 

opportunity to decide whether a particular proposition is true or false, however much they 

have a personal preference.  The bringing forth of new mathematical truths into the world 

could therefore be seen as a non-event, yet it is not, and the importance of having the right 

person in the right place in the right context is recognised.  There is no philosophical issue 

with ascribing a discovery to a particular person, and recognising their important role in 

bringing it forth. 

It has become unfashionable to ascribe developments in art to particular individuals of 

“genius”, yet it is hard to resist a view that the particular combination of talent and complex 

motivations present in the form of Picasso was the trigger for change.  The change required an 

appropriate context – a Picasso born in another place and time would not have created the 

Demoiselles.  The Fourth Dimension and Non-Euclidean Geometry were a part of an 

explosive contextual mixture waiting for a spark, which Picasso provided. 

Reflections on the Science/Art Interface 

Science and Art are both disciplines which depend heavily on an aesthetic sense, and which 

create constructs of enormous beauty.  This is not immediately obvious to many, especially in 

the case of Science.  However, it is worth remembering that this is not obvious to many when 

applied to art also – particularly non-representative, or “difficult” art such as Cubist art.  

Science, and much art, require for their appreciation a patient accumulation of ideas and 

insights, expressed in new vocabularies.  As a traveller in the foothills of both summits, 

occasionally glimpsing the wonders of a higher part of the mountain, I know that there is 

much to be gained from both disciplines. 

                                                      
30

 Discussed in P. Davies and R. Hersch , The Mathematical Experience, Pelican, 1981 
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There is an attraction, therefore, to situations where Science and Art seem to have combined 

in some way.  Can such combinations create a greater beauty than either discipline alone?  

One such area of apparent combination has been considered in this essay.  What can we learn 

from this case? 

Firstly, it is clear that the impact of this science on this art is relatively peripheral – it was not 

a central driver for the development of Cubism.  This is not a case where the art has captured 

scientific beauty to a great extent.  However, an appreciation of the science context augments 

appreciation of the art.  There are examples where the exact reverse of this situation is true, ie 

of science-aesthetically wonderful works which are augmented by a small amount of artistic 

input
31

.   

Secondly, the role of Princet is important.  It is increasingly common for workplaces and 

science institutions to have poets-, or artists-, in-residence.  Princet was a “mathematician in 

residence” for the bande � Picasso.  This may be an idea that has wider applicability – where 

are the interpreters of the wonders of Science and Mathematics for the artists of today? 

Finally, I conjecture that there is an as-yet unrealised deep beauty from great art that utilises 

the insights (rather than just images, or analogies) of great science.  The conceptual, rather 

than perceptual, nature of modern art seems key to this, however it may not be possible – the 

beauty in Science may be inexpressible in the language of Art.  What I am seeking may be 

analogous to someone who appreciating the literature of his own language, and having striven 

to become fluent in another language the better to read the literature of that language, requests 

that poems be written combining both languages to achieve a higher beauty than can be 

expressed in either language alone. 

                                                      
31

 I think here of the production of fractal visual images of the Mandelbrot set and other entities 

uncovered by studying the rate of convergence of simple functions in the complex plane.  The level of 

appreciation of such items is hugely enhanced by an understanding of the underlying mathematical 

process.  The contribution of artists to this work has been in providing aesthetically appealing colour 

schemes for the display of such images – a relatively small artistic contribution in this case. 
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Yet I feel that the twin summits of Art and Science, so enormous when seen from the 

foothills, are tiny compared to the contexts they share.  Specifically, they exist in a shared 

universe, share a common humanity to discover and appreciate them, and they share a 

common aesthetically driven approach in their development.  I am reminded of a work by 

Henry Moore (Figure 11).  To me the strong outer structure of this work symbolises the 

profound underlying connection between the fields of human endeavour, with the two small 

constructions, representing Art and Science, coming from what appear to be opposite sides, 

and painfully stretching across the interior space without touching.  If only we could connect 

these beautiful entities.  What a void we could fill.  What surprises we might find. 

 

 

 

Figure 11.  H. Moore, Oval with Points, 1970 
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