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We know, or accept the fact that the sources of any individual’s capabilities emanate 

from both nature and nurture.  Some attributes are given.  Others are attained.  Each the 

result of an individual’s conditions relative to some random space, place and time.  That 

said, in our opinion, the sum total of an individual’s attributes and capabilities (nature and 

nurture) should be treated as “intelligence”.  

 

The natural part of the intelligence equation is somewhat easy to interpret.  The 

simplicity of recombinant DNA resulting from a single male/female sperm/zygote union, 

largely determine innate capabilities of offspring.  One can calculate the range of 

probabilities of genetic recombinant outcomes using a Fibonacci algorithm.  The other 

side of the equation, nurturistic, is more difficult to explain, in part, due to its dynamism 

and multiplicity, something best considered as experiential, in that discovery and 

development of both manifest and latent abilities of the newborn and subsequent 

transition to and through various schooling systems encompass this entire nurturistic 

process, a journey of sorts.   

 

The process of socialization that rests with the primary care provider(s) until the 

individual(s) enters into the broader educational systems can be considered the first stage 

of this nurturistic phase.  The second stage of this equation includes both traditional 

education systems and broader cultural experiences, each transitory and dynamic in 

relation to broader conditions of space, place and time; all of which impacts development 

of any individual’s capabilities.   
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The reader will note that I am a musician, composer, arranger, producer, performer, 

vocalist, conductor and theoretician trained classically both publicly and privately.  I 

began formal music lessons in 1954, graduated High School in 1969 bound for College.  I 

got sidetracked by music, attaining some degree of public fame in the mid-to-late 1970’s, 

was married and starting a family while returning to complete my formal education in the 

1980’s.   I chose to study society, through an interdisciplinary approach, often through 

the lens of “music”.  I completed all but my dissertation in a PhD. Program in Sociology 

at SUNY Stony Brook and left the department to pursue a research career in 1985.  I 

retired in 2004, having run a full service research firm for fifteen years.   

 

I was recently asked by a friend to review an academic paper that advanced a notion of 

using musical notation as a visual spatial tool for mapping complex relationships over 

time.  Not only did I agree with others about the utility of this effort, but this kindled a 

review of some of the material I had packed away and form the basis of the “essay” that 

follows. 
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The purpose of this paper is to examine some of the possibilities that stem from treating 

music as a fundamental and powerful force in shaping the holistic self.  We explore 

various paradigms that are related to intelligences and especially those dealing with 

music and mathematics.  This context can be used to show how music is inextricably and 

deeply linked to the development of other intelligences.   When this framework is more 

fully explicated, if by work that I undertake or by others, this initial essay suggests that 

music may be the core of all intelligences.  
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Background 

 

It seems that when one searches for various keywords in the prior pages, one invariably 

encounters the work of Howard Gardner.  Gardner and his disciples represent a 

wellspring of new thought regarding Intelligence.  His work treats intelligence as the 

personal sum of an individual’s distinct abilities, working separately or in tandem, rather 

than the traditional snapshot and interpretation captured by an IQ Score or a MMPT.  We 

are in agreement with Gardner’s assessment, especially the notion that the IQ Score is 

deficient, as are other types of standardized tests that are often used to classify people.  

We are also in agreement with the basic classificatory scheme that he advances: 

 
Gardner has identified eight (8) dimensions of capabilities: 

 

1. Linguistic intelligence  

2. Logical-mathematical intelligence 

3. Musical intelligence 

4. Spatial intelligence 

5. Bodily kinesthetic intelligence 

6. Interpersonal intelligence 

7. Intrapersonal intelligence  

8. Naturalistic intelligence 
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Gardner classified and codified the various skills and abilities, somewhat akin to the 

dichotomy of nature and nurture advanced in our preface.  What is most apparent from a 

cursory examination of this list of intelligences is their interrelatedness.  This is very true 

about the non-traditional (musical, spatial, kinesthetic, interpersonal, intrapersonal and 

naturalistic) intelligences in this list.  While it may be easy to see non-traditional 

intelligences as highly correlated with each other, but by looking deeper, we can show 

they are related to other “traditional” specifically logical/math/verbal forms of 

intelligences.  This is especially true of music.  One can also examine some of examples 

of metaphysical (aural stimulation) and ideational constructs (linguistics, metaphors and 

notations) as they relate to music.  From this one can determine that the role and function 

of music relative to a specific culture may be a key component to gaining insight into 

other aspects of that society.  Listen to the music that your children listen to if you want 

insights into their way of life. 

 

We know that any knowledge is the result of concrete cognitive effort (theory/praxis) on 

the part of an individual within some real world boundaries.  Reinforcement of 

knowledge through everyday behavior is key to developing an individual’s self-

confidence and decision-making.  However, everything changes, as we change; hence, 

we are concomitantly looking at knowledge and learning, thus “intelligence” as a 

dynamic process, something inherently in flux.    
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“Music” is a convenient yet complex language, at least for this researcher to analyze and 

to conclude, that all intelligences combine when the individual “actualizes” the language 

and expands his or her command of the language.   

 

In his most frequently citied work, Frames of Mind Gardner’s explanations of musical 

intelligence involve two meta-dimensions: pitch and rhythm.  In this model of music, 

rhythm refers to the underlying beat; whereas pitch is used to reference both melody and 

harmony.  What results is a horizontal/vertical mathematical or logical construction that 

can be combined in a myriad of ways.   

 

In Gardner’s model, the horizontal component of pitch refers to the melody.  The linear 

trend that follows from the exposition of iterative pitches unfolding over time comprises 

one aspect of pitch (horizontal).  Vertical pitch refers, herein; to harmony.  Harmony 

occurs when; two or more sounds are emitted at the same time, giving rise to either  

"consonant" or "dissonant" sounds.    
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Gardner identifies another dimension of this musical intelligence.  This dimension relates 

to timbre, the characteristic qualities of a tone, nuances by means of which individual and 

collective emotions and a sense of form and flow can be imbued into music.  The 

dimension of timbre is much more subtle, highly complex and hence belies a typical or 

straightforward definition.  Timbre must be defined both emotionally and technically.  

Timbre is the purest element of individuation in the entire musical spectrum, which is 

something that one should keep in mind both when listening to music, making music and 

most importantly, when analyzing or critiquing music.  

 

Gardner’s work provides us with an elementary model to develop more knowledge about 

music.  However, we can offer more insight into music that will allow us to examine 

relationships within this intelligence and between other intelligence(s), what remains 

unexplained in the processes that occur in the total musical experience is what we can 

contribute to understanding how musical “intelligence” really works.   

 

We can begin by filling in some of “gaps” Gardner leaves yet unfilled.  These can be 

expanded upon in our schemata.  We can take what Gardner has assembled; build upon 

his constructs and refine them to develop a more fully explicated model of musical 

intelligence.   
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What we know:  The foundations of Western music have Ancient Roots.  The Platonic 

conception of music provides a starting point to begin this task, here we find “the 

function of beauty in education is teach children imperceptibly through love what later on 

in life they will know as intelligible principal”.   We know that Pythagoras tuned the 

scales by calculating and deconstructing a geometric algorithm for a “slope”.  We use this 

slope in Western music today.  Pythagorean mathematics is referenced by Plato in his 

Trilogy “The Republic”; wherein music is treated both mathematically and structurally in 

relation to a discourse on politics and society.  Armed with this information and the 

various equations used to construct the Western diatonic temperament, we can look at 

music as a history, a process, a journey through time, space and place. 
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Let’s begin with the first phase of the nurturing stage we identified earlier.  Here, we can 

easily show that music gently introduces the individual through interactive nursery 

rhymes.  This relationship involves a simple call and answer between caregiver and 

charge.  From this repetition, a child begins to internalize both music and movement, 

somewhat imperceptibly, I might add.  This repetition leads to eventual mastery of a 

nursery rhyme, again somewhat imperceptibly. 

 

Eventually, a complete emersion in the musical language exposes each individual to more 

highly sophisticated concepts of polyphonic harmonies.  The trained musician is capable 

of understanding how consonances, dissonances and juxtapositions of both are created 

and heard simultaneously.  The trained musician can enmesh himself or herself in a 

musical piece from start to finish.  The trained arranger and conductor can interpret 

hundreds of lines of music over time.  In all of this, we re-assert that early exposure to 

music precedes what the logical mind is yet to comprehend.   

 

We know that music is all about movement(s) in time(s).  We rarely take the occasion to 

calculate all of this but implicitly accept that it does just the same.  Both pitch and rhythm 

contain elements of time and distance.  Pitch generation (horizontal and vertical) reveals 

patterns of order and structure.  Time and distance are elementary dimensions of calculus.  

Students do not typically study calculus until their later years in secondary education.  

Yet, music students (especially those involved in performance) experience this 

intelligence without having to calculate its various functions and predict its various 
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outcomes.  This is one powerful effect of the nurturant aspect of music.   Gardner’s 

model of musical intelligence is made up of the ability to understand and manipulate 

melody, harmony and rhythm when creating, performing, or listening to music.  If we 

look further, we learn to treat music as sounds and signs being translated into a form of 

communication, which in turn, requires internalization of a language.  Music is a formal 

language with its own terms, meanings, usage etc., however, it is best considered as a 

universal language that crosses formal linguistic and cultural barriers. 

 

Music, like other languages, teaches structure and order through its various forms.  The 

human voice or a melodic instrument radiates one horizontal pitch at a time.  Each voice 

has its own range and timbre, plosives and sibilance.  One might consider this 

centripetally, in that it is all about the individual or instrument. We know that pitches can 

be consonant or dissonant in relationship to each other and when two voices are heard at 

once, these voices can combine in either consonance or dissonance.  This can be 

considered centrifugally which provides insight into the complexities resulting from this 

relationship.  When more voices are added, it creates deeper elements of harmonic 

recombination and a series of overtone cycles.  When harmonies are changed (e.g., 

diminished, augmented, sustained, etc.), they also change the “character” of the piece.  

The musical mind can process millions of bits of information just by listening. 
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The ability to discriminate between consonance and dissonance involves collecting 

stereophonic aural input and internal processing of multiple sensations.  The ability to 

recall and reproduce consonant and dissonant tones either solo or with a group builds and 

strengthens an individuals capabilities.  From all of this, we find reinforcement for the 

idea that musical capabilities can manifest themselves later on in life in the logical 

mathematical and/or linguistic intelligences.   

 

Gardner is not a musician.  He is a Harvard trained logician and MIT professor.  At first I 

considered Gardner’s treatment of rhythm to be somewhat linear, however the simplicity 

of his basic dichotomy is pure and can be expanded upon mathematically to simulate the 

exponential recombination of rhythmic patterns and in the juxtaposition of melody and 

harmonies on rhythmic patterns.   

 

Rhythm can be simple or complicated depending upon the mix and various timings 

(point/counterpoint) of instruments and pitches used to create a musical piece.   Rhythmic 

forms in and of themselves radiate structure and order that dictate the movement of 

kinesthetic responses of musical participants and listeners.   There are several ways one 

can picture this: (1) The Marching Band: The complexity of training required to mold 

individuals into a marching band moving lockstep (8 steps to every 5 yards), twirling 

every 12 bars while playing Sousa in an open-air stadium is all based on highly 

sophisticated mathematics.  The kinesthetic result is both visual and aural; (2) The 

Chorus: Similarly, the management of a large group of individuals that are singing 
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together while each has their own timbre, plosives and sibilance is just as difficult, if not 

more so than the example of the marching band.  Similarly, when you combine human 

voices with traditional instrumentation you create additional complexities that are even 

more mathematically challenging to manage and in our case decipher.   

 

Gardner calls the "figural approach" an intuitive understanding that is reached "based 

solely upon what is heard irrespective of any theoretical knowledge about music".  I call 

this “cold play”, what is absorbed is internalized whether it is conscious or unconscious.   

 

In our model, the individual absorbs and appreciates music within an aesthetic context 

while concomitantly internalizing the underlying structure (musical intelligence) that is 

being formed imperceptibly through the performance of the musical piece.  At this basic 

level, musical thought exists, untouched, but operational nonetheless, in a crude and 

nascent form.  The listener that has gained facility in the language of music and theory 

approaches music from a "formal mode” enabling further conceptualization of a musical 

experience in a “principled manner".    

 

Music is global, that may explain, in part, the popularity of American pop throughout the 

world.  Musical thought is universal and once fully internalized, can be translated and 

transferred easily communicated, through speech, performance, or notation.  Mastery of 

music is more fully refined as the student of music advances through various stages of 

education and personal development.   
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The student of music who takes on the challenges of learning music fully typically 

subsumes various iterative roles of musician/composer/arranger/conductor before 

reaching a point where s/he has internalized an incremental process that shapes their 

abilities to listen, perform and create.  At this point, the student is free to develop their 

professional self and musical identity.   

 

The importance of studying music and its theory is often negated in public school.  In my 

opinion, the study of music is key to studying all the artifacts of civilized history as they 

are inextricably linked.  Likewise, to treat music solely as performance art is problematic, 

especially within the formal systems of education, given what we have noted here about 

the language and its relation to other forms of intelligence and logic. 

 

Music is replete with transpositions, substitutions, and modulations.  These are simple 

processes in music, something that is learned through experience and education.  What 

we learn in later life, is that these musical elements are isomorphic to highly sophisticated 

logical-mathematical constructs typically learned in advanced graduate and post-graduate 

situations.   Consider that a musical note constitutes a longitudinal pressure wave, each 

wave vibrating at some specific frequency (Hz).  Sound is something that moves in 

waves through space and time.  Following this same line of thinking, one might want to 

show how music can also be used as part of a method to teach Physics.  This is because 

music introduces principles that later in life one might study as scientific paradigms and 
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mathematical equations relating to other applications.  Similarly, one can also draw upon 

literature in medicine and therapeutics to develop an understanding of phenomenological, 

neuropsychological and biological aspects of music and sounds.  In each case, we should 

be able to examine and analyze the mathematics that underscore the usage of music and 

use this knowledge to strengthen our understanding of music in Society. 

 

The following pages subsume handwritten notes, figures and equations drafted in 1981 to 

facilitate construction of a means to translate music to math using a piano and keyboard 

layout and a TI55 programmable calculator.  This project was to be a basis for a formal 

music theory instruction manual, entitled The Rhythm of Our Lives (Theoretical Music 

for the New American).   

 

While the paper has yellowed, I believe the basic ideas, concepts and equations remain 

fresh and timeless.   

 

Each of these pages examines different components of music and demonstrates some of 

the mathematical, logical and linguistic characteristics we have touched upon so far.  

These notes are incomplete, in that, they encompass only the basics of music and the 

basics of math, but illustrate some of the linkages between music and mathematics and 

allow us to expand upon the Gardner model of intelligences. 
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Music like any language has terms and symbols.   

The following figures (1a, 2a, 3a) introduce some of the basics of Western music and the 

various symbols associated with these terms and their notation. 
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Rhythm is a simple term to give to a complex construction.  As one can see by the 
following, rhythm can expressed in many ways.   
 
The language of music relative to rhythm is based on meter or time.  Meter and time are 
mathematical constructions.  This is important to the task at hand. 
 
There are many different forms of musical time that include what are called “rests”; the 
lack of a musical sound(s) or rhythmic sound all of which are part of the language, 
notation and meanings associated with music.   
 
The reader will note that complex rhythms can be created by juxtaposing one time 
structure either rhythmically and/or melodically, on one another in what is musically 
referred to as counterpoint (call and response). 
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Rhythm is also movement in time.  When one learns to read music notation one is also 
learning imperceptibly, skills similar to those required of a statistician observing 
variability in a multivariate trend line. 
 
The musician gradually learns the ability to enmesh his or herself within the time 
expressed in the music and the real time required to perform a particular piece of music.   
 
The following figure divides time into relative time values associated with “splitting” 
time into fractions and the notation of these fractions.   
 
The second part of the figure computes real time duration of rests or notes relative to the 
tempo or meter.  In this case using common time (4/4) at a speed or tempo of 120 beats 
per minute (BPM), we show how long each note would last in “clock time”.  In the last 
part of this figure, we change the tempo slowing it down by one half thus doubling the 
real time duration of each note or rest.   
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Music also moves in time, with each note having a position on a graph (scale), each 
generating a specific “frequency of pitch”.   
 
What appears in this figure is a movable beginning and ending, a cycle of sounds, from 
any note to the same note one (1) octave above (or below) this arbitrary note (in this case 
B), which assigns a priority of place (fixed do).   
 
Note: B is one arbitrary pitch and we have 88 to choose from on a piano.  The distance to 
the next fixed pitch above or below any arbitrary note in the western system of music is a 
½ step or semi-tone. 
 
Note: The name given to the white keys on a piano is “naturals”.  The names for the 
black keys include terms such as accidentals and chromatics.   
 
Note: If you choose a black key as the root note you must reverse this logic. 
 

 
 
 



 
Carmine L. Calabro Jr. 
State University of New York at Stony Brook 
Department of Sociology 

  1981 Revised - 2006 

24
 

 
  
 
 
Keeping in mind the arbitrary nature of the resolute pitch (fixed do), there are 12 moves 
in terms of distance in any octave of music (up or down).   
 
No matter what note, pitch or key, these intervals “sound the same” in terms of relative 
distance from pitch #1 to pitch #2, etc. 
 
Here we can also add the concept of melodic distance as motion created by successive 
tones in a linear and/or horizontal frame.   
 
While, harmony will be introduced more fully in later pages, it is important to note that 
harmonic distance (between pitches or notes) is heard simultaneously1 as combined tones 
(and overtones).   
 
Harmony is the vertical frame of music that supports the linear melody and expresses 
“various forms of depth”. 
 
 
 
 

                                                 
1 Simultaneity is a somewhat amorphous term given that the human ear can only process one sound at a 
time and mentally perceives these individual sounds as simultaneous when processed by the brain. 
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We note that it is mathematically convenient to reduce the intervals to a structure or 
formula that expresses the universal relationship between pitches, irrespective of the 
resolute note.  This abstraction follows the steps needed to temper the octave (Perfect 8). 
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This figure (Alternation in Pitch) expresses the relationship between, pitch, physical 
frequency and keyboard locations beginning with the shortest distance between pitches 
on a musical graph or musical instrument using the Western system of music (diatonic).  
This is called a half-step in Western music. 
 
Here we reduce the notes to their frequency of oscillation, expressed in cycles per second.   
 
In examining the distance (up or down), we find there are 26.16 HZ between these two 
frequencies (one half step). 
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Continuing to explore the mathematics of intervals and distance using both the piano 
keyboard and the musical scale we add the basic equations used to calculate distance.   
 
We do this by transforming musical movement to mathematics by assigning each note a 
number and express that movement in terms of its relative intervallic relationship. 
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Harmony occurs when different notes are combined and sounded simultaneously.  These 
combined sounds are commonly called “chords”.  The distance between the pitches in the 
chord, account for the “sound” emitted and correspond to a name for the sound or chord 
relative to the key signature.   
 
Chordal construction can be consonant or dissonant; a factor that lends itself to 
movement typically leading to a consonant chordal construction thereby facilitating what 
is commonly termed “resolution”. 
 
Simple harmonic constructions are the basis for complex orchestral or vocal arranging. 
Intervals remain constant in sound although different instruments can be substituted to 
create an overall texture and sonic blend.   
 
In this sense, the overall timbre of what is being produced is larger than the sum of its 
parts, “sui generis” so to speak. 
 
The illustration below deals with the basics of harmony, presenting: a major, a minor, an 
augmented and a diminished “triad”.  We graph each of these triads on the musical scale, 
show its name and symbol and the mathematical construction based on intervals and 
distance. 
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Many other types of harmony are found in the system of Western music.  The following 
shows musical harmonies with names such as: major 6, minor 6, dominant 7, minor 7, 
major 7, diminished 7, dominant 9, diminished or b9, etc. in addition to showing their 
mathematical construction and relative distance.  Note these harmonies add more “notes” 
or pitches to the basic harmonic structures. 
 

 
 
Keeping in mind that chords can be inverted and that after two (2) inversions they return 
to the root position irrespective of the direction of movement.  For example, no matter 
what key we start on, every chord is constructed similarly and can be inverted creating a 
different vertical structure and “sound” from the same elements (individual pitch).   
 
We also note that compound chords (e.g., 9ths, 11ths, 13ths, etc.) are those that “extend” 
beyond the octave and create a complex overtone cycle based on their place in the 
horizontal structure of a musical piece, their inversion structure and the dynamics with 
which each note is played.  For example, a 9th adds a 2nd to the harmony and can be 
placed within the octave (closed form) or placed beyond the octave.  Likewise, an 11th 
adds a 4th to the harmony and a 13th adds a 6th into the mix of notes or pitches. 
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The language of music like any other language has order and structure.  The exposition of 
harmonic progression is akin to the use of correct grammar.  The system of Western 
music contains labels for harmonic constructions that are hierarchical relative to the tonic 
or fixed do expressed by the key signature. 
 
There are eight “fundamental” constructions to the harmonics that one can create using 
three notes at a time within a single key.  The chords (sounds) can be graphed on a scale 
(in this case using a diatonic major scale in the key of C), their numbered order (relative 
to the resolute pitch) and their corresponding names (terminology in the musical 
lexicons).  Note: The term “numbered order” corresponds to the Roman notation of 
figured bass which is and of itself a codification for the expression and construction of 
various triads. 
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The next figure (Page 7) expresses linear motion of a major scale (C), ascending and 
descending notation, position within the scale and linear construction (deconstruction) 
based on relative distance from the preceding pitch.  The linear motion can be considered 
akin to a mathematical “trend”, relating structure and order, useful in other spheres of 
knowledge systems that subsume serial relationships.   
 

 
 
 
Other types of musical scales are mimetic in terms of exposition but create different 
sounds due to intervallic distance between the pitches in triad construction. 
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In our next exhibit (Page 8), we examine the phenomenon of enharmonic unisons that 
exist in the language of music and its notation.   
 
All languages contain synonyms, homonyms and metaphors.  The enharmonic 
characteristics of music can be considered similarly.  Although the notes on this page are 
graphed differently, they are sounded alike when played.   
 
Note:  I’ve also included symbols used by Kodaly to express pitch without vocalizing it 
(internalization) and the association of each with the corresponding piano key.  While 
these symbols are foreign, we know what they sound like. 
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Music notation has various components that express its aural constructive boundaries.   
 
The reader of music takes their cues from information contained in the piece itself.  A 
musical piece contains a preface and in that preface, one gathers immediate information 
concerning the time and timing of the music (as previously shown) and about melodic 
and harmonic rules used in composing the piece.  The latter are commonly called key 
signatures.   
 
The following figure expresses the various notations for each of 12 key signatures and 
their “relative” minors: 
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The human voice was the first instrument, everything mechanical, embodied in the 
development of instruments must necessarily follow from that.   
 
With this in mind, it is important to examine some of the characteristics of vocal music, 
especially within the contextual history and development of Western music. 
 
Music involves singing and singing has its own notation based on a system called 
Solfeggio.  This system is important as it has an important place in the history of the 
development of Western music and for its effectiveness as a tool to build individual skills 
in pronunciations of many of the syllables familiar to languages. 
 
In the following figure, we look at this system, relative to the piano keyboard, the staff 
and the notes in ascending and descending chromatic order. 
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Music has a system of modes that express the linear relationship and dynamic flow from 
note to note.  There are seven (7) modes: Ionian, Dorian, Phrygian, Lydian, Mixolydian, 
Aoelian and Locrian. 
 
The figure below shows the relationship between the notes in a mode, the dynamic flow 
between the notes in each mode: 
 

 
 
Each mode creates its own individualized vector due to the exposition of pitches relative 
to the fixed do.  The reader will also note that there is an overtone cycle created by pitch 
generation and that modal overtone cycles will differ from one another based on the 
proximities of one or more individuated pitches to each other.
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As part of this exercise, we are looking how music, musical pitches, etc. can be 
transformed into mathematical expressions.     
 
The following figure delineates the statistical frequency of each discrete pitch in a 
tempered octave (in a linear exposition of tones- C to C).   
 
In this form, numerical data, we can formulate basic abstract expressions and relational 
coefficients.  We can show that the aural perspective of the Western mode (how we hear 
Western music) is maintained by multiplying any known frequency of pitch by the 12th 
Root of 2 or 1.0594531.  We also learn that by multiplying or dividing a known pitch by 
the absolute value of 2, we can calculate the frequency of that same pitch in another 
octave (higher by multiplying, lower by dividing). 
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Now that we have identified and calculated each of these discrete pitches in terms of their 
vibration, we can move on to statistically determining the distances between these 
discrete pitches.  Here, we see that the intervallic distances in a tempered octave can be 
computed by multiplying and dividing by a constant (12th root of 2). 
 

 
 
 

 
 
 



 
Carmine L. Calabro Jr. 
State University of New York at Stony Brook 
Department of Sociology 

  1981 Revised - 2006 

41
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Using the same techniques to deconstruct the musical modes we earlier identified, we 
reveal the complexity of the modal relationships when it is shown mathematically as a 
coefficient and its exponent: 
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Western music, while the dominant system throughout the world, is not the only system 
of music in the world.  The Eastern or Indian scales have more tones (24) to the octave, 
hence smaller distances between them, while the Pentatonic system of akin to Asia has 
fewer tones (5) hence larger distances between them. 
 
In the following figure, we compute the quartertone values of this Eastern system of 
music in their absolute mathematical expression as frequency of pitch.  We note this 
system has a different numerical co-efficient to that of the western aural perspective, that 
is the 24th root of 2 or 1.0293022.  However, as in the western system the octave 
multiplier is 2. 
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In the last few pages we explore issues relating to the concept of micro-tonality.   
 
Contemporary compositions utilize microtonal concepts to create certain textures or 
tensions impossible to achieve from a pure semi-tone composition.  We can create 
microtonal scales at many intervals.  We can identify the frequencies through the use of 
mathematical formulates and plot the results numerically. 
 
Suppose we wanted to design a scale containing 60 pitches within an octave.  We can 
begin with any known frequency and use this as the base (e.g., 174.614).  To compute the 
frequency generations of all the pitches of this microtonal scale, we would first determine 
the coefficient of aural perspective.  This coefficient would be the 60th root of 2 or 
1.0116194.  We would then multiply the base frequency by this coefficient, the result 
being the frequency of the next highest pitch, which again multiplied computes the next 
and so on.  The result is to identify sixty (60) discrete pitches conforming to the 
microtonal scale containing 60 notes. 
 

 
 
In our 60-tone scale, the octave multiplier remains 2.  For example, pitch #22 1 Octave 
higher would generate at a frequency of 445.112, where an octave lower generation 
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would occur at 111.278 cycles. 
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