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An Infinite Circle is a Straight Line
... a thousand sounds of pi ...

The majority of this multiple movement work for solo piano was composed systematically from the first 1,000 decimal digits of Pi during the summer
of 2012. Using a combination of Arnold Schoenberg’s dodecaphonic technique and Arvo Part’s extended tone rows, the piece started life as an
analytical exercise, a theoretical study into the musical possibilities of composing with the linear properties of eternal numbers.

This is an analysis score documenting the process for all seven of the original cycles.

Pi is an eternal number; it is infinite and linear but is part of the equation used to calculate the circumference of a circle; a cyclic and self-contained
shape. The composer was attracted by this contradiction and was intrigued by the realisation that if Pi is an ‘infinite decimal’, it could also be argued
that the precise circumference of a circle is an unobtainable pursuit (an infinite elusive). Whilst researching the fundamentals of Pi, one stumbled
across an area of research (or mode of thinking) referred to as 'philosophical mathematics', which, until then, one would have considered to be an
oxymoron. A quotation accredited (with some dispute) to Johannes Kepler (1571-1630) stating that 'an infinite circle is a straight line' offered just ‘a
splash’ of external narrative (and a title for the piece). Others have mused how, therefore, the maximum triangle must also be a straight line ...

The Rules of the Game:

1. The cycles are a systematic setting of the first one thousand decimal digits of Pi.

. Numbers are translated to musical pitch via Schoenberg’s 12-tone system. C was chosen as 0, but the system is transposable.
3. Whenever 1, 0 or 1, 1 appear in the sequence, they are treated as 10 and 11. Without this anomaly (referred to as the 10/11 anomaly), Cycle

One would outline a decachord (10-tone language) instead of the total chromatic (12-tone language).

4. Instead of returning to 0 at the octave (as in Schoenberg’s method), the system was extended at each cycle (e.g. 0 = C2, 12 =C3 and 24 =
C4 etc.), which expanded the registral span at each iteration and introduced an architectural sense of textural and timbral development.
Cycle One uses 0 — 11 (one chromatic octave), Cycle Two uses 0 — 23 (two chromatic octaves) and Cycle Three uses 0 — 35 etc.
Every single digit (1 — 9) is equal to the duration of a semi-quaver.
Every double digit (10 — 83) is equal to a quaver (two semi-quavers).
There are many repeated digits in the infinite decimal of Pi, which led to a lot of semi-quaver reiterations, so repeated numbers are given the
durational value of the combined digits: 8, 8, 8 equals a dotted-quaver (three semi-quavers) and 9, 9, 9, 9 equals a crotchet (four semi-
quavers).
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Simply Systematic:

One recalls exploring a variety of initial approaches whilst trying to uncover fragments of music within this linear eternal and the processes were
excessively time consuming to document in score form, but once the ‘rules of the game’ were established, it was literally a case of ‘inputting the data’
and sitting back to let the systems and cycles unfold, entertained by the musicality one had discovered. The articulation and dynamics added during
final realisation of the performance score simply enhanced the phrases that were already present; like applying oil to wood to emphasise the grain
and preserve its natural beauty. One could pose the question: Whose music is this? Perhaps it belongs to the Akashic Record? Perhaps it is mine?

Variable Form:

This is a virtuosic piece. Cycle Seven borders on a ‘mission impossible’ and is perhaps more practical for performance as a duo for two players at one
piano. Cycle Six demands elite acrobatics from the pianist and Cycle Five requires a high level of stamina, technique and agility. The music clearly
belongs to the same evolutionary strand as George Antheil’s Ballet Mécanigue (1924) and Conlon Nancarrow’s mid-twentieth-century studies for
automated player pianos, and this collection was initially conceived as a theoretical exercise (not for the concert hall), but it is difficult to deny the
inherent musicality in these cycles (and the capabilities of the modern pianist), so ...

Notation: This is an extremely chromatic score, so in order to dilute the number of accidentals, the following rules were strictly observed:

The barline cancels all accidentals.

Both staves are considered separate, so no cautionary naturals are offered.
Accidentals (and their cautionaries) only apply to notes in that specific register.
Whenever there are cross-staff beamed notes, no rests are given in either stave.

a0 oo

In Conclusion:

The Cycles were composed through systematic translation of the first one thousand decimal digits of Pi into musical pitch, and, when using these
rules, sounds like a form of contemporary chromatic Jazz. One is left wondering how the next 1,000 digits would sound if new rules were conceived
in the context of a plainchant setting for SATB, or perhaps a modernist work for pitched percussion ...



An Infinite Circle is a Straight Line
... a thousand sounds of pi ...
Cycles1-7

[Analysis score]

Note: Whenever 1, 0 or 1, 1 appear in the cycle, they are treated as 10 (Bb) and 11 (BY) ...

Note: The barline cancels all accidentals.

‘Cycle 1 (a first of seven): The total chromatic ...

J=104 Cycle 1: One octave span (0 - 11) C4 - B4 [transposable to any pitch at any register]: No reiterations (suspensions marked with an asterisk) ... pocoaccel.. . . _ _ _ _ _ _ . . _ _ _ _ _ . . _ .
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Note: There are a lot of repetitions in this infinite number, so repeated integers are given the combined duration of the repetitions (e.g. 9, 9, 9 would last for a dotted-quaver [three semi-quavers] and 8, 8, 8, 8 would last for a crotchet [four semi-quavers]
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Note: In Cycle 2 there will never be a no.1 (unless it is affected by the 10/11 anomaly), as it will always be part of a double-digit. The amount of no.2s will also be reduced by 30%.

Note: The barline cancels all accidentals and any accidentals refer only to that specific register.

This does not negate the influence of the note C# (no.1), as it is statistically just as likely to appear as the number 13 as any other double-digit number. However, this starts to dilute the amount of notes in the very lowest register of the span, making the resuts sound more musical and also evolves naturally within the system.

\Cycle Two (a second of seven): Two octaves in 24 notes ...

J=112 Cycle 2: Two octave span (0 - 23) C4 - B5 [transposable up maximum of 2 octaves or down a maximum of 3 octaves and a minor third]: No reiterations (suspensions marked with an asterisk) ...
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Note: In Cycle 3 there will never be a no.1 or 2 (unless they are affected by the 10/11 anomaly), as they will always be part of a double-digit. The amount of no.3s will also be reduced by 50%.
This dilutes the amount of notes in the very lowest register of the span, making the resuts sound more balanced in terms of timbre and also evolves naturally within the system as the span increases.

Note: The barline cancels all accidentals and any accidentals only refer to that specific register. Whenever there is a cross-stave beamed note, no rests are written in either stave.

‘ Cycle Three (a third of seven): Three octaves, but what register ...

. J=116 Cycle 3: Three octave span (0 - 35) C3 - B5 [transposable up maximum of two octaves, or down a maximum of two octaves and a minor third]: No Reiterations (suspensions marked with an asterisk) ...

14 15 9 26 5 35 8 9 7 9 32 38462 433 8§32 79 50 28 8 419 716 93 9% 375 10 5820 9 7 49 45923 0 7816 4 0628 6 20 8 9% 8 628 0 34 8 2534 211 7 06 79 821 48 086 5 13 28
127 = _ =
e e e 4 N = = = o - -~
J ‘ 5 i . ‘ i
T vt £ = = : be—F—% e s — r £
== — ’ = ‘ 2 =
o o S prm—| = ur
pr = — — p — j_ — mp —_— = r— E = S = S =
J- n ; n L n \ P be L, b n J n - M
It e P . S SRS VR S i SR e e = 2 PeE ! et f=ir
== = e r N EH " =f]rk= e —
85 21 10]
22 06¥ 47 0938 4 60 95 058223 725 35 9 40812 8 48 11 17 4 5 028 410 27 0 19 3 85211 0 5% 9 6 4% 622 9489 54 930 3819 6 428 810 9 7 5 65 9 33 4% 6 12 8 4 7
R . ‘ - o - =
, ; 5 b ; 4 - i
& x x be 2 = I be—r—t = I —
& ‘ = £ | —
D) prm— > 4
z

bl o b = = nf 5
r ] " r’“}f bJ J J- b; ﬁ'#r d

" b " " b te " "
¢ 3  —————r . Do - 5 t=  — P 4 oy v ' # # = - #
= e L e = £ = 2 e === e P £
—_—= == = == = Y ==
5 6 48 23 37867 831 65 2712 019 0914 56 48 5 6% 9 23 46 034 8 610 45 4 32 6 48 21 33 936 07 26 024 914 12 7 3 724 5 8 70% 6 06 31 5% 8 17 4 8 IS5 20 9 20 9 6 28 29
141
) ~ z I ~ be fo - ~ ~ z
y 4 f be— | # = f — K ——
7= . ; | T = v T ” ; i 1y —
o= 2 & ¥ ! & & & f - - # - —
D) r - ( TVL
mp = = J. = T mf = = = — = = =
- ]
| b b (- ! | b | b be n b b | n j
et e ey et SE=— teceat e S e =
— m—ms——— — ———— =1 o e =




5

8

32 611 79 310 5 11

73 819

9218 611

19 530

9

27 036 57595

33 057

4

609

14 6 9 519 415 11

4

8

3

20 4 6% 5 21

5 4 8%

30

05

903 6 0% 11 33

25

36 43678 9

917 15

40

25

n
#
1t

=
_

;3

s
__—feo

o

L
i
it

!
dedyr
=_
I

T

b
£

e
r 3

2
s

i
{ { oy Wt
o)
ray

)

7

148

L]

@ nf

I
iy

09 43 70277

021 7986

19 07

94 639 522 4737

9 4

0 21 3

9833 6733 6244 0635 6* 430 86

11 9 4912

18 30

8 912 27 9 38

18 8 5 7 527 24

6 27 4 9 56 735

7 9%

6 23

48 07 4%

i i
L
AL
.
e
o
e JEER
L
JuR
s nis
AL
g JEER
U
A
[
 HuA
AU
AHA 4
[ HuA
10
|, HEE|
My AL
Ju o1
_ |
i
o NN
3
s
I
o
L
e NN
)
g v
0
JuE| 9]
AN
_ il
5 A-\\
L
» |
AL
~d L
U
[
Y
AL i
_ \
A

2

|
™ n
Il
(
N T
N
¥
Il
3
I
b ,
LA in: b
S
LYAAE
) |
e A
¥
N
i N
3y
|
n
.|
|or
¢ A
Ry
N
uumﬁ
AN ~
Al
i
o
| 1}
™~y 1EEE
U
I
Il
Il
— S
AL
+H
N
AL
++
al
2 NP 0
~——

—]
=

=

116

-

poco accel._

[/=112]

poco rit..

24 95 34 30 14

17 8 7 21 4 68 4 09 012

6 3 7

3

713 4 27 578 9 60 9 17

785

14 526 35 6 08 27

5 6812 7

0%

9 40 513 20

7523 846 7 4 818 4 6 76*

17 629 31 7 6

7

053 9 21

T
A
| —
1
(
R -—
[}
- L
)
[ —
N
JHA
~y nmu b/
T
A
Il
2
N
Il
e
At
v
8|
Al
+¥
N
T
A
A
Il
b-|_
N
L
(«
A
R~
2
e
AN
l il

b
o R
—

fio

»
—

L3
w0

DO
e

AT

162

y -




=
=
@
D
=
£
b
=l
o0
£
=
£
o0
)
=
<

9

372978 049 510 5

8

[FEEEEEY

34

70 7211

6 0 518

9%

4 7% 13 0

15 9813 6 29 7*

8 6 4 034 418

960

21 29 0 21

9 56 11

8923 5 420 19

9 25

79 638

9 22

3710 50 7

9 585

5 4

b QAf

nf

e
—
=

ﬁ oy
N
|,
4
A
L
nwww
IR
il
L YRR
(
X
A
™ L EE
_J L]
Pq
&
Eu
al
Pq
<
]
CREnE
Ag |
Bt
¥ N
X ¥aN g
gy
n
al
uwww
~ ummww
Il
i
A ) _
A
—\\- 9
¥ [}
N
! kil
[
0|
fxff J
Ny __
" |sf
h\\\\A
T
EE3
h\\\\A
ummw
nww
JE
~ al
‘HW\— l
I
! gl

169

® o

td

®
i
I

o
"

14

617 17 7 6* 9

8 14 20

3

8

7 528 8 6 58 7 533 20

31 3 783 8

0*

10

10

17

11 8*

19 3

6 85 0 35 26

4%

30 8 25 33

9 0 8 30 26 4 25 22

5024 4 59 4 5% 34 6

59

16 0 96 31 8

7 32 8

31

i

ot
—

|
PO e

A

he e

A

mf

>

o LT

)
-

b
e
—
—

lud

ie
!
|

.
!
=

=72

poco rit._

8§ 7 611 19 5 9 0 9 21 6 4 20 19

8§ 0 5 32 17 12 26 8 0 6* 13 0* 19 27

18 5 7%

8

7%

5

378 759375 19

5

8* 23

3

468 73 11 59 5 628 6

5%

9 8 25 34 9 0 4 28 7

30 35

7

_M m _Muum\\
C T C |
&
M
‘ U
s
™ W
JEER
i
JuA
il
IR
all &
AL
4 .
i
Eeo
‘ il
EEs
AN P
i
T
Pas
N
gl
Y L
L
. Al
B
AN
™ e
AL
A
_ il
il
P\\d
N
™ b N
(179 b
ey
Ju
iy
A'\
N
H b
Zall
10N
MY
ay
I
oA
b
n
Il
A
¥
N
P b |
A |9
JuEi
-y
A
I
e u\\
Al
_ {l
i
a1
JuE
I
e
e AL
b |
i
AL
¥
AL
HF|
h |
A
'\4
JuA
N
Al W
_ i
ull
X
g
]
EES
EEs
Al
g
Ll
i 1
2N &
R ——



10 Note: In Cycle 4 there will never be a no.1, 2 or 3 (unless they are affected by the 10/11 anomaly), as they will always be part of a double-digit. The amount of no.3s will also be reduced by 70%.
This dilutes the amount of notes in the very lowest register of the span, making the resuts sound more balanced in terms of timbre and also evolves naturally within the system as the span increases.

Note: The barline cancels all accidentals and any accidentals only refer to that specific register. Whenever there is a cross-staff beamed note, no rests are written in either stave.

Cycle Four (a fourth of seven): Let's just 'go for it' ...

J=120 Cycle 4: Four octave span (0 - 47) C2 - BS [transposable up maximum of two octaves, or down maximum of two octaves and a minor third]: No reiterations (suspensions are marked with an asterisk) ...
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Note: In Cycle 5 there will never be a no.1, 2, 3 or 4 (unless they are affected by the 10/11 anomaly), as they will always be part of a double-digit. The amount of no.5s will also be radically reduced by 90%.

13
This dilutes the amount of notes in the very lowest register of the span, making the resuts sound more balanced in terms of timbre and also evolves naturally within the system as the span increases.
Note: The barline cancels all accidentals and any accidentals only refer to that specific register. Whenever there is a cross-staff beamed note, no rests are written in either stave.
\ Cycle Five (a fifth of seven): The hills are growing steeper ...
m +=120 Cycle 5: Five octave span (0 - 59) C2 - B6 [transposable up maximum of one octave, or down a maximum of a compound minor third]: No reiterations (suspensions are marked with an asterisk) ...
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16 Note: In Cycle 6 there will never be ano.1, 2, 3, 4, 5 or 6 (unless they are affected by the 10/11 anomaly), as they will always be part of a double-digit. The amount of no.7s will also be reduced by 10%.
This dilutes the amount of notes in the very lowest register of the span, making the resuts sound more balanced in terms of timbre and also evolves naturally within the system as the span increases.

Note: The barline cancels all accidentals and any accidentals only refer to that specific register. Whenever there is a cross-staff beamed note, no rests are written in either stave.

\Cycle Six (a sixth of seven): Wake up, there are mountains to climb and things we can believe in ...

. J=126 Cycle 6: Six octave (0 - 71) C1 - B6 [transposable up a maximum of an octave or down a minor third]: No reiterations (suspensions are marked with an asterisk) ...
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Note: In Cycle 7 there will never be ano.1, 2,3, 4, 5, 6 or 7 (unless they are affected by the 10/11 anomaly), as they will always be part of a double-digit. The amount of no.8s will also be reduced by 30%.
This dilutes the amount of notes in the very lowest register of the span, making the resuts sound more balanced in terms of timbre and also evolves naturally within the system as the span increases.

Note: The barline cancels all accidentals and any accidentals only refer to that specific register. Whenever there is a cross-staff beamed note, no rests are written in either stave.

\Cycle Seven (the seventh of seven): In leaps and bounds - a mission impossible ...

«=132 Cycle 7: Seven octave (0 - 83) C1 - B7 (only transposable down a minor third): No reiterations (suspensions are marked with an asterisk) ...
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An Infinite Circle is a Straight Line
... a thousand sounds of pi ...

For solo piano

Analysis Score: Cycles 1 —7
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