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SLIDE

· ...all the achievements of human culture - language, art, religion, ethics, science itself - are themselves artifacts (of artifacts of artifacts...) of the same fundamental process that developed the bacteria, the mammals, and Homo Sapiens.  There is no Special Creation of language, and neither art nor religion has a literally divine inspiration.

· Dennett, 1995, p144

Introduction  

I first gave this paper about six months ago. Then, I had twenty minutes, and I was never going to make it.  Today, you are to have the pleasure of the whole thing taken in a more leisurely fashion.

[

The paper is cover broadly the same ground as it did - a discussion and an illustration of various levels of what I call 'metaphor' in music.  Today I will attempt to elaborate a few related areas that previously I only touched on. 

I'm afraid that these will involve ideas of which you may well be unfamiliar and in which you may well feel you have little interest.  For these, I ask your patience.

]

I’ll be including examples and ideas from areas such as evolutionary psychology, psychology, genetics, maths, physics, philosophy and a few others.   I would hasten to add that I’m not claiming expertise in any of these fields, merely an interest and a feeling that some things will only become clearer when expertise from these areas is united.  The following quotes from Daniel Dennett and Steven Mithen sum it up nicely:

SLIDE

There is no such thing as a sound Argument from Authority, but authorities can be persuasive, sometimes rightly and sometimes wrongly.  I try to sort this all out, and I myself do not understand all the science that is relevant to the theories I discuss, but, then, neither do the scientists (with perhaps a few polymath exceptions).  Interdisciplinary work has its risks.

Dennett, Darwin's Dangerous Idea, Preface.

...why ask an archeologist about the human mind?

People are intrigued by various aspects of the mind.  What is intelligence?  What is consciousness?  How can the human mind create art, undertake science and believe in religious ideologies when not a trace of these are found in the chimpanzee, our closest living relative?  Again one might wonder: how can archaeologists with their ancient artifacts help answer such questions?

Rather than approach an archaeologist, one is likely to turn to a psychologist...

Or perhaps one should try a philosopher...Perhaps a neurologist...perhaps a primatologist...artists, athletes and actors - those who use their minds for particularly impressive feats of concentration and imagination.  Of course the sensible answer is that we should ask all of these: almost all disciplines can contribute towards an understanding of the human mind.

Steven Mithen, Prehistory of the Mind, p9-10 

[

 I will include a brief exposition of evolutionary psychology, its potential ramifications for certain views of music, and a defence of my use of it with regard to music.  I will also mention the idea that musical expression using music technology is intimately and fundamentally different, certainly at present and possibly in principle, from musical expression using standard, mechanical, acoustic instruments.

]

After I first gave the paper, the only point made subsequently was that I seemed to take a very positivistic view of evolutionary theory, which, as far as I could understand, meant that I considered it to be true.  Although it may seem a small point, it does indicate a certain point of view, and a point of view which potentially has considerable and dramatic consequences on my argument.

To clear the air,  I freely admit the following:

· I  consider evolutionary theory to be, at Karl Popper's suggestion, the best currently available explanation of the development of life on this planet.  The implied criticism in the point also hints at another bug-bear of our time - the division between holism and reductionism. 

· Concerning the latter troublesome ideas, another quote from Dennett will do me:

The zoologist Richard Dawkins has distinguished what he calls hierarchical or gradual reductionism from precipice reductionism; he rejects only the precipice version...  Here is my own version.  We must distinguish reductionism, which is in general a good thing, from greedy reductionism, which is not.
Dennett, 1995, p81

In other words, both concepts have their place, and incidentally, have their place in most sciences – later I’ll quote from David Deutsch who speaks of this, only here examples of holism  are referred to as emergent phenomena.
Furthermore, it might be worth emphasising the following:
· As I have already mentioned, I feel that interdisciplinary research is essential in understanding music, as, I think, it is already essential in many other fields.  
· Concerning Evolution and imagination:  this is one of the most important points, although one which may seem furthest from music itself.  One of the fundamental difficulties in understanding music from an academic viewpoint, certainly, is that perspective can so easily be lost.  This isn’t just true of music, but of any in-depth study of any subject, and indeed, of pretty well any facet of any human activity.  How many times have I heard comments such as ‘this isn’t music’, or, ‘this has no structure’, or, ‘this is chaotic’, or a million other similar ones?  One of the most interesting ideas to come out of evolutionary psychology is that:
[

Reductionism and Holism

Reductionism is a dirty word, and a kind of 'holistier than thou' self-righteousness has become fashionable.

Dawkins, 1982, p113

The thing is: I hate relativism.  I hate relativism more than I hate anything else, excepting, maybe, fiberglass powerboats.  More to the point, I think that relativism is very probably false.  What it overlooks, to put it briefly and crudely, is the fixed structure of human nature.  (This is not, of course, a novel insight; on the contrary, the malleability of human nature is a doctrine that relativists are invariably much inclined to stress; see, for example, John Dewey....)  Well, in cognitive psychology the claim that there is a fixed structure of human nature traditionally takes the form of an insistence on the heterogeneity of cognitive mechanisms and the rigidity of the cognitive architecture that effects their encapsulation.  If there are faculties and modules, then not everything affects everything else; not everything is plastic.  Whatever the All is, at least there is more than One of it.

Fodor, Precis and multiple book review of 'The Modularity of Mind'.  Behavioural and Brain Sciences, 8, 1-42, 1985

The zoologist Richard Dawkins has distinguished what he calls hierarchical or gadual reductionism from precipice reductionism; he rejects only the precipice version...  Here is my own version.  We must distinguish reductionism, which is in general a good thing, from greedy reductionism, which is not.

Dennett, 1995, p81

In a recent book, Kenan Malik offers a spirited defence of the 'humanness' of humanity.  He argues that current, so-called 'scientific' thinking presents man as an object and thereby reduces his 'soul'.  He also, to his credit, distinguishes himself from various 'relativists' who would argue that a scientific view is no more valid a way of thinking than any other....

Interdisciplinary Research

There is no such thing as a sound Argument from Authority, but authorities can be persuasive, sometimes rightly and sometimes wrongly.  I try to sort this all out, and I myself do not understand all the science that is relevant to the theories I discuss, but, then, neither do the scientists (with perhaps a few polymath exceptions).  Interdisciplinary work has its risks.

Dennett, Darwin's Dangerous Idea, Preface.

...why ask an archeologist about the human mind?

People are intrigued by various aspects of the mind.  What is intelligence?  What is consciousness?  How can the human mind create art, undertake science and believe in religious ideologies when not a trace of these are found in the chimpanzee, our closest living relative?  Again one might wonder: how can archaeologists with their ancient artifacts help answer such questions?

Rather than approach an archaeologist, one is likely to turn to a psychologist...

Or perhaps one should try a philosopher...Perhaps a neurologist...perhaps a primatologist...artists, athletes and actors - those who use their minds for particularly impressive feats of concentration and imagination.  Of course the sensible answer is that we should ask all of these: almost all disciplines can contribute towards an understanding of the human mind.

Steven Mithen, Prehistory of the Mind, p9-10 

So, rather excitingly, I'm on dangerous ground.  I freely confess that I find it exhilarating to find myself on dangerous ground.  It's one of the best arguments I have for the consideration of some of the ideas I'm proposing here.  It seems to me to be where science comes nearest to the creative arts only nowadays, as science makes bolder and bolder statements concerning us and our environment, I find many of the creative arts agendas to be dull, parochial and lacking in ideas.  This is an unkindly view and it doesn't take account of the difficulty of writing interesting and passionate things about 'ordinary' matters.

One of the most interesting arguments that I have come across suggests a very precise and obvious reason why we might in general have difficulties with certain types of ideas embracing certain types of data, and I'll briefly explain this idea now.

Evolution and Imagination

I'm quite sure that many people will say, probably are saying to themselves now, what has all this stuff, this science and technology and biology and maths and physics and psychology and evolution, what has all this to do with music?  Sure, the ability to compose may arise from some evolutionary process, and sure, the mental act of composing or contemplating music may well depend at some level, upon the minute details of quantum mechanics, but this is a remote connection, one that can have no relevance to the joy, the freedom of a great musical experience (or any other great experience for that matter).

Ironically, as my interpretation of the reductionism/holism debate may indicate, I am half, if not more than half in agreement with this point of view.  The trouble is, those who suggest that music (or many other human activities) is a 'vital', holisitic experience also often tend to interpret such feelings in other ways - sub-reductionist ways, that are not theories (oh no!) but speculations, flowery and comforting and often involving 'spirituality' at some point or other.  Otherwise they (perhaps more wisely) choose to ignore any search for an explanation, presumably assuming it is either 'unobtainable' (perhaps a less flowery term for 'spiritual') or uninteresting (the only other sane way out, although in my opinion, fabulously incorrect).

The other problem is that, in my opinion, it is an extremely dangerous, not to say complacent attitude.  There has, recently, been considerable speculation concerning the nature of perception and the way in which it may relate to our development and perhaps evolution in general.  At the same time, in the harder sciences, where there have been considerable developments at both the micro and macroscopic ends, both scientists and interested members of the public have been confronted with similarly strange and unintuitive ideas, many, if not most of which seem to deny some of our most basic views on the world.

]


SLIDE

'Our brains have been built by natural selection to assess probability and risk, just as our eyes have been built to assess electromagnetic wavelength.  We are equipped to make mental calculations of risk and odds, within the range of improbabilities that would be useful in human life.  This means risks of the order of say, being gored by a buffalo if we shoot an arrow at it, being struck by lightening if we shelter under a lone tree in a thunderstorm, or drowning if we try to swim across a river.  These acceptable risks are commensurate with our lifetimes of a few decades.  If we were biologically capable of living for a million years, and wanted to do so, we should assess risks quite differently.  We should make a habit of not crossing roads, for instance, for if you crossed a road every day for half a million years you would undoubtedly be run over.'

Dawkins, the Blind Watchmaker, p162

Dawkins makes this point with regard to assessing probabilities and in frustration at our general inability to see phenomena such as 'coincidence' in perspective, but his point is more general too, and concerns our imaginations.  It suggests that our difficulties with certain concepts, scales of measurement and ideas - in other words, with the way in which our imaginations deal with 'unnatural' phenomenon - such as much of twentieth century science - is itself controlled by our origins.  It is a strain for us - even impossible - to properly understand inter-stellar distances, the relationship between the probable, the possible and the unimaginable, the workings of our own brains, even some human products - because our minds are not designed to be like that - or rather, because in terms of natural selection, it has not been in our interests to be able to think like that.  Of course, it works the other way, too - if our minds were designed to be more like that, we would see things very differently.  In the example above, if we lived for a half a million years apiece, then presumably our modes of transport would be very different.

The impressive thing about this to me is the way in which such apparently unrelated ideas - here longevity and modes of transport, can be so seemlessly linked.   Why should there not be other, equally unlikely, possibly startling, and hopefully more profound links to be made?

Until quite recently, humans had few methods beyond their own imaginations for calculating such probabilities, scales of measurement and equivalent data.  Technology has, if nothing else, given us a hint of what a non-organic life-form might be like - one which doesn't experience our organic experiences - boredom, love, time...  It is hardly surprising that these ideas might appear alien to us, because at a very fundamental level, they are.

As a more practical example of potentially strange evolutionary effects: consider the extraordinary specialisation of some activities.  Who can question the human intrigue with acts of pure and pointless specialisation having seen a live circus or magic act?  As an example I saw an act involving a pyramid of nine men, all juggling with their hats, while simultaneously hopping over a double set of skipping ropes.  One wonders at the devious or imaginative mind that can think of these rather strange and obscure challenges or tortures.  However, there is no denying a certain, strange and abstract fascination with the process leading up to such feats.  And while enough people remain interested enough in such activities to pay for them, they will continue to occur.

I don't have to look far for a musical example.  A recent exchange on a usenet newsgroup concerned the viability and validity of the technique of bowing a marimba, that is, bowing the keys of a marimba with the bow of a stringed instrument (I am reliably informed that 'cello or 'bass bows are best).  Those in Orchestration classes will have heard of this yesterday.  In this example, you have to consider the vast histories involved in the developments of both of these instruments, the technical expertise involved in their construction, the music written for them to confirm their places in the modern repertoire, and then the consequence of a marriage not between them, but between parts of them.  What are we seeing here?  The birth of a new instrument, a new convention?  Should we be expecting in future a new crop of bowed marimba concerti?  A consumer product?  A greatest hits album?  Probably not, but this, presumably, just suggests that the bowed marimba hasn't quite got what it takes to survive independently amongst the other instrumental big boys.  But I imagine that you can expect to see it making guest appearances every now and then...

It fulfils a niche.

1

Throughout this talk I'll be presenting you with a series of quotations.

Generally, due to time constraints, I won't read these out, but will display them so that you may peruse them during my talk.  Please read them as we proceed.

As a composer, one of my key interests has been the role of analytical methods in the understanding of the origin and development of the musical event.

These methods usually deal with one aspect or another of the music, but rarely, with the entire phenomenon.  

And yet the act of composition as a whole is substantially intuitive and may be based on what inspires us at any given moment - a sudden feeling, a slip of the pencil, a brief memory.  

Like an artist drawing, musical inspiration at its best can be sudden, immediate and capricious.

In terms of analytical explanation, how, if at all, can we come to terms with this?  

Which approach is best to help us understand the musical event?

(I should point out here that I am fairly convinced that, at least at present, music is fundamentally inexplicable.  Our current methods of analysis are effective in certain ways, but all tend to suffer from a lack of perspective.)

2

The title of this talk, providentially, includes a pun - the semi-homonymous (you try saying it) use of  metaphor and metaform.  This is a nice coincidence, not unlike the providential discovery that a marimba, apparently, sounds great when bowed with a 'cello bow.

Why use the term metaform as opposed to metaphor?  

In music, there may be an argument for a different term because of the difficulty many musicians have with the attribution of meaning especially literal meaning, in music.  

Literature and language are steeped in metaphor (like that one) - it is one of their most powerful tools.  

(You see how long you can go (beep), or how far you can get (beep) without using one.  It's not just a matter (beep) of obvious metaphors that stick out like the nose on your face, but of subtle ones that we don't immediately recognise.  Often, words and phrases that were once metaphorical have come to 'mean' what we 'mean' by them now and we find it hard to consider that they ever 'meant' anything else.  Are these then metaphors or just cliches?)

[other examples – to run or lead things, to deal with things, make a clean sweep etc., etc.]

In music metaphor might be taken to imply programme music - which is generally considered less valuable than purely 'abstract' music. 

 [Steven Pinker].

In terms of this statement [SLIDE]: I find it significant that a language expert should so willingly accept  Cooke's basic ideas, whereas, as Pinker himself points out, so many musicologists (including myself) will tend to scoff.

Musicians prefer to talk about 'form' - an abstract collection of lower-levels elements that, together, form... a collection of higher-level elements..., and so on.

But why do we like these collections?  

What is it about collections of differently leveled elements that makes us respond as we do to music?  

I would imagine that very few academic musicians, including myself, would agree with Pinker's last clause.  However, most of us would accept that music can and does communicate something - although whether that something is culture or rule based, or intrinsic, might be more debateable.

I'll be arguing that there is a meaning, and that this meaning can be described usefully as metaphorical.  In musical terms, this means that there are many levels of form, each of which has a bearing on those in closest proximity.  These might be termed metaforms if only to make it clear that these meanings are not necessarily linguistic or emotional.  I'll argue that not only is metaphor the central meaning of music, but that metaphor is the reason that music exists, that we cannot avoid using it, and that its presence is  fundamental to the inexplicability of music in analytical terms.

Metaphor does not need to be deep and fundamental - some of what we think of as the greatest and most profound music may have been the result of whimsy, caprice and accident.  Such associations do not need to have any particular 'meaning' (in western music they usually don’t), they just need to be there. 

To emphasise this, the following is another, frustrated quote from Pinker concerning a final, catch-all explanation for music...

3

QUOTE

Although sprinked with sarcasm, is there not equally an admission of failure in his search for the 'meaning' of music?

Could music not be all these things (and many more)?  Pinker is using metaphor to imply a lack of understanding. Even if we know that experiencing music is caused by 

"a resonance in the brain between neurons firing in synchrony with a soundwave, and a natural oscillation in the emotion circuits"

does this 'explain' or 'enhance' the perception of music in any more efficient way than a musicological account?

4

Advances in our scientific understanding of many areas of human activity has meant that, increasingly, knowledge of more and more of these areas are necessary for a complete understanding of any one in particular.

Work in many fields has seen a 'leaking' of ideas from one domain to another, and one of the most influential areas is computer technology.  Richard Dawkins compares the rate of development in computer technology with the sudden acceleration in the evolution of the human brain over the last million years, and suggests, among other possible catalysts, that 

the ability to see analogies, the ability to express meanings in terms of symbolic resemblances to other things, may have been the crucial software advance that propelled human brain evolution over the threshold into a co-evolutionary spiral

5 Virtual Reality

The impact of computer technology on our idea of perception has been enormous, especially in scientific philosophy, as, mainly through simulation, the computer reveals in practical terms how so many of the ideas we have taken for granted are in fact very complex.

Although virtual reality is itself a metaphor for reality, in its various forms over the last thirty or forty years it has revealed features of reality that, in all probability, would not have been revealed without it, such as chaos and fractals.  Although as yet a comparative failure, attempts at the development of sophisticated Artificial Intelligence have merely hinted at the complexity of those perceptions we take for granted and the importance of the physical aspects of perception and action.

5.5 Evolution/probability/understanding

As was mentioned above, virtual realities also make us aware of a bias in our own systems - while computers cannot but help undertake calculation after calculation, we perceive through a glass darkly, through a screen erected by natural selection which limits our imaginations and understanding of such phenomena as probabilities and certain scales of measurement.

6

MITHEN'S SCHEMATIC

I have to admit at once that I know very little about this, and am only now starting to make inroads into important parts of the subject.  

Cognitive psychology investigates the way the mind is structured.  Is it a series of unrelated modules, each specialising in certain tasks - the number and specialisation of these modules growing as we develop individually, or does an element of 'leakage' occur between them, as illustrated by our use of analogy and metaphor?  Some psychologists have gone so far as to say that there is a separate module of 'rerepresentation' which is has developed specifically because of the value of these cross domain associations. 

7

Other MITHEN QUOTES

Steven Mithen, amongst others, argues that it is these very associations that caused the 'cultural explosion' in human development 60-30,000 years ago and that continues to dominate our development today - a rate of development that contrasts starkly with the many millions of years of 'fumbling in the dark' characterising the lives of our ancestors.

Ian Cross has taken this to heart and suggested that music, through the way in which it combines form, intellect, emotion, language and motor skills amongst others, is perhaps what makes us human.

8 Hofstadter

Since first reading the book based around this network in 1986, I have been continually drawn back to it and its unique juxtapositions of artificial intelligence, computing, mathematics, music, graphic art, Zen, Language...  There have also, since its publication, been a bewildering array of similarly cross or multi-disciplinary books....

And I've always been drawn to this figure - itself a bewildering array of connections and associations.  

Each connection has a meaning, and yet, by crossing connections, one makes whole sets of new, apparently arbitrary ones.  

Elaborate though it is, however, our minds must be very much more complex and rich in associations than any two-dimensional drawing.

9 Detail

Music is often presented in one or more contexts according to specialism and personal preference.  

It would appear that each of these approaches is necessary according to the task in hand.

I intend to outline a few of these approaches.

They represent very broad areas and I do not intend to cover them in an way other than schematically.  Each ‘node’ in each network can be expanded into a network of its own - I have necessarily left out an indefinitely large number of nodes and each time I review this talk I think of others that ought to be included - however, for reasons which will become clear in a few minutes, I cannot do this.  Bear in mind that each one of the talks in this Series, each one of the lectures or television programs (in this case, specifically relating to music) that you see should involve investigation of one part or another (or all) of these diagrams.

The accompanying texts are intended to be supportive, entertaining and, perhaps, revealing of certain associations.

10  Musicology

This is home ground for many if not most academic musicians.  

From here, one might comment that  Beethoven’s early period shows many signs of Haydn’s influence.  Beethoven himself showed significant musical development, his entire oeuvre having significant influence on, for instance, Brahms.

This view also allows those wonderfully  intense discussions concerning Schenker, serialism and set theory, the usefulness or otherwise of studying Bach's Chorales, the tonal system, matrices,  etc.

This diagram forms the basis of most degree courses called 'Music'.

11

For another example, we may take the first few lines of this Mozart Sonata and analyse any in accordance with various techniques.  These techniques, hopefully, reveal aspects of the music’s detail helping to make our experience of it more informed and enjoyable.

It was my own attempts to understand Mozart in accordance with 'traditional' systems of analysis that originally led me to doubt their universal validity - this excerpt represents what would usually be called the 'first subject material', as it is quite clearly more than 'a' first subject, but as a group of ideas more or less related (by contrast in terms of the passage I've labelled '4') and creating a sense of movement through this, association (2a - 2b, 4a - 4b), and, what? A sense of intuition?

What is any analysis but the imposition of one or another sort of metaphor on the music?

As with any metaphor, can it reveal more than one particular perspective of the 'real thing'?  After all, the purpose of the metaphor is usually to isolate a particular feature and 'explain' it by comparison.

12 Psychology

NB Sloboda's comments concern music with a significant performance aspect.

From another perspective, I have included six possible areas of interpretation from Steven Pinker:

Neurologists, clinical psychologists, developmental psychologists all have a perspective, and usually an entire vocabulary to complement it.  I've had to ignore the lot, I'm afraid, and come up with this poor specimen.  I apologise…

13

…and move hurriedly to a related and perhaps more picturesque  idea... (you'll see it again later)

14 Evolution and Genetics

In chapter 4 of  his book, Unweaving the Rainbow, Richard Dawkins describes the methods by which it is expected that we hear music, which he calls 'barcodes in the air'.

15

This seems to provide a good explanation of music in humans, or is it just a good metaphor?

Note that I am not claiming that birds 'make' music:

"That whales and birds link song sequences together is also not evidence of versatility.  The most mindless behaviours are often linked, the completion of one calling forth the next...Indeed, the more complex and 'purposeful' the behaviour is, the further it may be from intelligent behaviour, simply because natural selection has evolved a surefire way of accomplishing it, with little left to chance."

William H Calvin, How Brains Think, 1996

In the final paragraph Dawkins is clearly suggesting that certain practiced, developed or genetically given birdsongs may have an effect equivalent to a physical drug.  Could this not be a description of the effects of some music on some people?  
Fascinating though the subject is,  I must hurry on…

16

There is relatively little work in this area.  One of the best books concerning art and evolution, quoted earlier, by Mithen, does not mention music!

17

This little account of the point of view of a Venda chief seems to point to many uses of music often not considered in music courses:

- the use of music as an 'official' tool of the state 

- the use of music as a status symbol at social functions such as weddings, funerals, etc., 

- the financial element of music - money is power

- status and tradition - music included for its traditional rather than musical value?

18

In contrast to the earlier ‘musicological’ view, we could argue that Beethoven’s earlier work developed due to the political and economic status of his patrons.  It could be argued that the size and nature of Beethoven’s ninth symphony owes much to the Royal Philharmonic Society of London.

This does not explain the detail of the music, but does explain why the music exists - which level of explanation is more important?

19

To me, one of the most intricate and fascinating areas - it is especially interesting to see how many physicists and mathematicians like to use music as an example of... something.

However, we have to be especially careful in relating levels here.  William H Calvin the neuroscientist:

"Quantum Mechanics is probably essential to consciousness in about the same way as crystals were once essential to radios, or spark plugs are still essential to traffic jams.  Necessary, but not sufficient.  Interesting in its own right, but a subject related only distantly to our mental lives."

(Physics, especially, is in a tricky position.  As the carnivore of the scientific world, it has over the last century, devoured one discipline after another and some are concerned that some of its representatives are now after psychology, too, on the basis that if the brain is a physical object and the mind is a phenomenon arising principally from the brain, then thoughts must be physical and therefore, in principle, subject to the laws of physics.  This is a powerful argument that has provided the fuel for significant portions of the Artificial Intelligence debate.  With Roger Penrose, there are now factions within factions, the latter stalwartly claiming that the experience of consciousness itself points to difficulties with our current understanding of physics itself. 

As the above quotation shows, however, psychologists and neurologists - those dealing with one or other level of emergent phenomena are fighting back hard.

Penrose's book does refer to some interesting research undertaken by the neurologist Libet suggesting that most immediate response to stimuli begins with brain activity as much as half a second before the subject is 'consciously aware' of it.  If there is any truth in this idea, and it is highly speculative, it supports the philosopher Daniel Dennett's theory that that previous holy grail of humanistic philosophy - the actual experience of the actual thing - Descarte's cogito ergo sum is up for question.  For if we cannot 'trust' what we ourselves experience, then what is left?)

20

Mathematics, computing, simulation, AI, virtual reality, quantum mechanics are missing....

21

Clearly, this area overlaps quite significantly with the evolutionary and genetic view described earlier.  Here, I've chosen to elide ideas concerning the ecology of music - the idea that the sound of a given music is tied to the availability of material resources, with the more musicological one that music is heavily conditioned by the motor skills required to perform it.  This is also, of course, of growing interest in the view of cognitive psychologists, as demonstrated by John Sloboda earlier on.

I find the idea that the physical environment plays a significant role in determining what music should be is both charming and easily forgotten in western tradition where instruments are almost entirely taken for granted.

22

This simplistic combination of simple networks is static and constrained to two dimensions - our thoughts are neither. 

Composers, psychologists, mathematicians, physicists, performers and others may experiment with combinations of more than one approach.  

So, a purely scientific view of the perception of sound may be influenced by evolutionary or ecological arguments.  

Composers of traditionally notated music may be influenced by musics from other cultures, the sounds of electroacoustics, or the traits of an individual performer.  

An archeologist may develop an interest in the psychology of those of our ancestors he or she is studying.

While accepting its limitations, this graphic presents, to me, a satisfying if necessarily incomplete picture - I like the way in which, mirroring Hofstadter's earlier network, moving short 'metaphorical' distances across the diagram, can result in 'moving vast distances' between apparently unrelated areas.  

I would ideally like to present the graphic at least as a three dimensional hologram - one comprising colours and constructs, continually changing, lighting up, dying away, moving from one side to another.  I would, I suppose, like to present it as a self-explanatory, descriptive simulation of a brain.

However, it does not tell us anything in detail about any single activity or area.  I would suggest that this is not because of the quality of the diagram, but its inherent physical weakness as a two-dimensional representation of a multi-dimensional set of mental domains, each of which have complexities of their own, and between each of which, given sufficient knowledge and imagination, exist further and equally intricate sets of associations. Each of us possesses such a network.  None of these networks are the same, and although most are similar, or at least be structured in the same way, their precise contents will vary.  The way in which we interact with others, in more or less related fields and with more or less related interests will depend not only on the contents of these networks but on our very ability to relate our own networks to those of others.

23 Jabberwocky

For the second part of this talk I would like to, in Hofstadter's words, 'jump out of the system':

[Hofstadter's collection of translations of Jabberwocky.]

It's fun, but it also exemplifies the problems involved in translating from one language to another.  In this case, how do you translate words that have no 'real' meaning?  He provides another example…

24 Translation

He then goes on to give three versions of the translation:

"S. Place"

"Stoliarny Place"

"Carpenter's Lane"

25

In a similar way, I am offering two versions of what might be called 'jumping out of the system'.

Here's the first...

Any ideas as to what this might be?

 - a wave editor's interpretation of the file of this presentation... (Cool Edit Pro)

- actually, there is a cheat here - because I wanted to arrange this earlier - in actual fact, this is a wave editor's interpretation of the data contained in the file of this (powerpoint) presentation as it was on the 1st April 2000.  Does this matter?

- there's a second cheat, too - what you've just heard has, as many of you will have been able to tell, some reverberation added and the first part of the sound has been treated with a filter - why? to make it more interesting (a matter of taste, or converging/diverging networks?)... Here's the original.

Now listen to one of these...

or try them together

They were produced with a piece of software that I wrote last year for to investigate links between image and sound, and are a number of interpretations of the same image.  You might have guessed by now what this image is...

26 The Network itself…

REPEAT SOME EXAMPLES

In other words, thery are 'audio translations' of the graphic data of the image of the network itself.
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The quality of the music just created is for you and me to judge.  How important is the way in which it's produced?

As a composer, one of the 'metaphors' I commonly use is the imagining of music visually or graphically.  In other words, in attempting to notate a thought or sound or gesture, I might well use graphic or visual shapes (or physical gestures) to help, so this (draw) might represent a scale (or should that be a glissando?)  I often might use such shapes as these (zigzag) to represent the way in which the music approaches a climax...

One of the incentives for developing the previous software was in order to investigate the nature of such visual or graphic metaphors.

[A good example of this is an idea I had a few years ago at the Music Department at Manchester University.  During a concert interval, I went outside for a cigarette.  It was dark and raining, and just outside the doors was a streetlight.  When I blew smoke upwards towards the light, the light shining on the falling rain and the rising smoke made, to me, an interesting sight - how, if at all, could one translate this into music?]

Needless to say there are very profound difficulties in the implementation of these apparently obvious metaphors - more profound, I might add, or at least of a different nature to Hofstadter's difficulties with "Carpenter's Lane".  This is mainly due to the differences in 'meaning' between language and music...

What does it mean?

You tell me, but the materials it produces are, as I have said, quite suitable as electroacoustic material.  Although some might say that the results are obtained slightly unconventionally, they are controllable.

How does it work?

(LINE EXAMPLE)

It 'scans' the image, taking, two the Cartesian coordinates and an RGB value.  This information is then 'translated' into a score and orchestra compatible for use with the CSound audio synthesis programme.  As the sounds are of some complexity, I'm using CSound to generate a wav file which may then be played by any audio editor capable of interpreting wav files.  Note my  use of terms such as 'translation' and 'interpretation'.

Some of the many problems: 

(
Which graphic  information should map onto which sonic information - there are no rules.  

(
At best, the graphic information here can offer only three parameters - X,Y and RGB value.  

Sound has many more - not least, in live music, the temporally based physical interaction between performer and instrument.  

(
Just as I explained with regard to the 'semantic network' - the 'explanation' in this case is limited by the physical dimensions imposed on the technology (as well as the time I have available for making points such as these!)

What do these tell us about music?

In my view, they tell us a great deal about what it is not.  

It is not a graphic!  

Does this reduce the value of thinking of music graphically? 

Not if we are careful and use graphic thoughts and ideas for our own use - recall Nicholas Cook:

ON SCREEN

 We must be careful not to assume that any metaphor is intrinsic to the idea of music - and this includes graphical metaphors.

(
While there is a clear and demonstrable link between the sounds and the words (even the letters!), there is clearly no meaningful link in linguistic terms.  The typography is important. (See Hofstadter)

The link between the sounds used above and the words of the network is itself a metaphorical one.  The graphic is in one respect the metaform of the sound.  However, the leap from one to the other is itself a part of the process - I am jumping out of the system.  In taking the results of that leap - a nascent, unformed musical idea, I can then analyse that idea in isolation from its direct cause - the pixel formations of the typographic details of the network I have just described.  Attempts to find a real, meaningful link between the two cause a problem - because the link is clearly and demonstrably there, and yet it is only meaningful typographically.
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My next example is another  metaphor (or metaform).

It involves a link between music and mathematics, or rather, in this case, mathematics and number theory.

In this quotation, as in his books 'TENC' and 'SoM' Roger Penrose, the mathematical physicist, uses the Mandelbrot Set as an example of what he suggests may prove the Platonic nature of mathematics - in his opinion, built into our minds through the offices of nature itself. 

(Galileo: "the book of nature is written in mathematical symbols").
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What we often mean when we refer to the 'mathematical' view of music is usually in reality that branch of mathematics called number theory dealing with the patterns existing between series of numbers. (Serialism and Set Theory, and so on.)

I was introduced to number theory through Hofstadter's book, and the greatest impression, for both musical and aesthetic reasons was made by his exposition of 'wondrous numbers'.

30 Wondrous Numbers

Wondrous numbers demonstrate, in Hofstadter's book, the inherent difficulties of proof.  The rules that define whether a number is wondrous or not are very simple.  Take an arbitrary number...

As you can see, this produces a sequence of numbers, rising and falling in accordance with whether the result of one of the calculations is an odd or an even number.

A 'wondrous' number never returns to one.

The task for number theorists is to prove whether a number is wondrous or not without using the algorithm itself.

Why should anyone want to 'translate' varieties of this algorithm into 'musical' terms?  I don't know - maybe there's a psychological reason somewhere,  but here is a brief example.

Here's another one, The Mixmaster algorithm....

Choose Harpsichord, delay 80, all other parameters on, then do it!

Friendly numbers, social numbers, other numbers…

Choosing any of these seems arbitrary and obscure.  Applying additional parameters makes them even more so...

What have these to do with music?  What have they to do with number theory?  What, if any, is the link between the numbers, the function, and the 'music'?
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Demonstrate psy as a simple idea... MY SOFTWARE!

Are we hearing a feature of number theory, in other words, the taking of a number and a demonstration of its wondrousness or otherwise... or are we hearing musical relationships?

[What does the wondrous algorithm say about serialism - is it related at all?

Is this not serialism?  Is this not mathematical?]

32 The Cheats and the mistakes

You may well be able to guess some of the problems now...

These are, incidentally, specific and detailed and involve difficulties of the 'translation' from one medium to another.

In other words, these are the 'cheats' and the 'mistakes'.
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The Copenhagen Interpretation was really an attempt at overcoming the inherently fixed nature of so much electroacoustic music.  If 'performed' properly, (I recommend four synthesisers controlled by  four versions of the software), each time the piece is 'played' it will be the same but different, much as, I hope, a piece of notated,  interpreted music is different.

The wondrous algorithm plays a small but fairly significant role during a stretch of around four minutes in a piece that lasts about sixteen  minutes.  Here is a demonstration of a part of this small part:

DEMO THE PIECE ITSELF.

There is a difficulty here that involves the cheats, mistakes and other anomalies - are they significant?  For that matter, when the programme is running, it is impossible to tell exactly what will happen, and to compound the problem, whether the data presented on screen is an accurate measure of the 'reality' existing in the synthesiser, or an accurate measure of the algorithm at any particular time.

Here we have a good example of a  musical metaphor.  From the perspective of a programmer it is vitally important that the programme mirrors as perfectly as possible the 'reality' it is intended to control.  If this does not happen then the best that can happen is that anomalies appear and that the programme ceases to behave predictably, the worst that the programme will simply stop.

As a musician I can understand this - to a point.  There is clearly little purpose in writing a programme that is so unstable that it hardly ever runs, however wonderful the results.  At the same time, there is no point in having a programme that runs perfectly but produces dull tedious rubbish.  Ideally, of course, you want a programme that runs perfectly and produces wonderful material, but in order to get to this point, if you ever can, you have to develop many less than perfect systems on the way.

In other words, you have to learn.

As a rather nice side effect, analogy, metaphor, metaform or whatever, it also links rather well with the idea of Wondrous Numbers.  As you heard, I'm using wondrous numbers as a series of patterns, 'translated' into musical pitches.  These are contrasted with other formulae which create different patterns.  I have cheated in this programme by limiting my random input value to the range 2-127.  We know that the input of any one of these numbers will create a finite pattern, always resulting in a similar 'cadential' pattern of notes, something like 16, 8, 4, 2, 1 (which results in the 'circular' pattern you hear).  It is likely, but unprovable, that not limiting the input would produce a similar set of patterns - they would all 'cadence' eventually.  However, it is not possible to prove this and there is a chance that the programme would hit upon one of the few (or the only) natural number that would spiral forever.

Much speculation in number theory concerns whether such anomalies (such as the recently resolved Fermat's Last Theorem) are solvable paradoxes, or symptoms of something deeper.  

Musically, while we may be fascinated by such ideas (I am), the important thing is the 'sound' of things.  

In using a particular idea from number theory, I am, by definition, not using such an idea in its mathematical sense, but using a feature of it - its ability to pattern numbers.  

And yet this is a crucial part of the function.  

If there is a confusion of levels here, I believe it is a direct result of our inability to resolve issues raised by the application of the metaphor in the first place.  It is the 'frisson' of these difficulties that creates at least a part of our enjoyment of music.

34 Conclusions

Is it possible, as I have suggested, that the very basis of our musicality is that precisely because music cannot 'mean' anything, we have little choice but to make it mean all sorts of things if we are to appreciate it at all?  In the above example from The Copenhagen Interpretation, we are quite capable of hearing, not just the patterning itself, but we can (if we know about it and feel a 'network response' to the idea) also appreciate the use of number theory in its creation.  We can also choose to ignore these associations and respond on a more physical or emotional level.  

Is it not only possible but rather likely that one of the major reasons for the existence of music is that it is an attempt to mate, no matter how elaborate and arcane it has become in some circles?  If that is the case then it must be that there is something in the expression of music that reveals  evolutionary advantages over those who do not have it. What puzzles some evolutionists like Steven Pinker is that music does not seem to reveal a particular, built-in, evolutionary advantage, unlike, for instance, being tall, which is an indicator of health.

There are other theories concerning the development of  both music and language, and about the potential role of language or some other factor in the sudden increase in our brain size some 100,000 years ago. I like William Calvin's theory that it was our ancestors' ability to throw stones accurately - an immensely complex act involving the development of many cognitive and physical domains working together.  This would have given the accurate thrower a significant evolutionary advantage - they'd have had more to eat, and so on.

It has to be said, though, that I like this theory as much due to its 'obscurity' in comparison to others, than due to any particular knowledge I have.  In other words, it appeals to me for aesthetic reasons.

35 The last one

Dawkins, in his description of birdsong provides an advantage  music might give the musician - as a 'drug', although not one ingested physically.  Ironically, Dawkins gives this example in defence of the scientific method of understanding, as opposed to the poetic view as exemplified in Keats' Lamia.

Hanslick would not have been happy with this conclusion.  

Any human listener responding to music in the way Keats responds to the nightingale 'may prevent the development of that strength of will and power of intellect which man is capable of'.  

He felt that music listened to as a drug loosened 'the feet and or the heart just as wine loosens the tongue'.  

Note the plethora of metaphors.  

It may comment on  my personality that I find it rather pleasant to consider that it may be possible that the very response Hanslick finds so suspicious may be symptomatic of the 'cognitive fluidity' that enabled modern Homo Sapiens to become what he or she  is.

When I looked through this talk, I had the strong feeling that the first part might be interpreted as an apology for the second - that it attempts to justify the methods used in the composition.

I did not intend to do so.  It is one of the fundamental points of this talk that there is no way of really understanding the details of a musical event - merely different ways of seeing them.  In addition, even if we know  of an 'explanation' this will not explain on all levels, and that possible explanations at other, perhaps more important levels may be entirely fortuitous.  Ultimately music can only be experienced - although that experience can be enhanced through the development of associations, if the listener has the appropriate network to begin with.

We may find it difficult to appreciate the metaphorical nature of music because we find it difficult to think without metaphor.  As Steven Mithen has suggested, I feel that metaphor in the sense of 'many domains working together' is built into our thought processes for strictly evolutionary reasons - it is what made us what we are.

One of the effects of this is not that we experience music as, in Steven Pinker's memorable phrase, auditory cheesecake, but as complex series of interelated networks of ideas and associations.  The nature of these networks, each of which is personal to ourselves although clearly partially defined by nature and nurture, determines how we respond to specific types of music or specific musical ideas or perspectives.  It may well be that, as Ian Cross suggests, there is something special about music simply because unlike virtually every other form of expression except, maybe, mathematics, it cannot be appreciated in any way other than metaphorically.

DAS ENDE


