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INntention

* (Generate the surface of Sheer Pluck from a encoding
of an analysis its pitch structure.

Analysis —— Surface
compare with
Zip tile —— uncompressed file
* (Generating the surface (“unziping” the analysis)

proves no loss of information, i.e. the analysis contains
all the information in the surface.
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INput ana output

program

N\

f(z,y,...) = musical surface

)

input: the smallest amount of information
possible



Overview

I.Jl> 1. Describe the basic properties of a six-part all-partition array.

2. Provide a template for and list of constraints on the
organization of Sheer Pluck s pitch structure.

2.1. Organize 48 twelve-tone rows into hexachordally
combinatorial pairs.

3. Demonstrate the computational issues involved in
automatically parsing Sheer Pluck.

3.1. Parse the resultant structure into 58 distinct integer
compositions.



1. Background

o> What is an all-partition

array’?
Lyne (z,z) | 2 /310119 9
Lyne (z,z) | 18 8
Lyne (y,7) | 0 01115 6
Lyne (y,y) | 7/ 109428367 |7
Lyne (2,z) | 6 5 501041123
Lyne (z,z) | 4 / 1
52°1° 84 71°

...a twelve-tone structure organized into pairs of hexachoraally
combinatorial rows and then parsed into a sequence of discrete,
vertical aggregates by distinct integer compositions.
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Babbitt Square Row Organization

special row pairing

I0 I5 I4 16 1I10 I11 I2 I9 I3 1I1 I8 1I7

PO O 5 4 6 10 11 2 9 3 1 8 7 RO
P7 7 0 11 1 5 6 9 4 10 8 3 2 R7
P8 8 1 0 2 6 7 10 5 11 9 4 3 R8
P6 6 11 10 O 4 5 8 3 9 7 2 1 R6
P2 2 7 6 8 0 1 4 11 5 3 10 9 R2
P1 1 6 5 7 11 O 3 10 4 2 9 8 R1
P10 10 3 2 4 8 9 0 7 1 11 6 5 R10 ’
P3 3 8 7 9 1 2 5 0 6 4 11 10 R3
P9 9 2 1 3 7 8 11 6 0 10 5 4 R9
P11 11 4 3 5 9 10 1 8 2 0 7 6 R11
P4 4 9 8 10 2 3 6 1 7 5 0 11 R4
P5 5 10 9 11 3 4 7 2 8 6 1 0 R5

RI0O RI5 RI4 RI6 RI1ORI11RI2 RI9 RI3 RI1 RI8 RI7

* 48 equivalent rows under P, |, R and Rl organized into a 6X8 grid = six
part all-partition array

o Similarly, these 48 rows organized into a 4X12 grid = four-part all-partition
array



Row Pairing

iz}
e N——

Row (z,z) | (11, 4, 3,5, 9, 10, 1, 8, 2, 0, 7, 6)
Row (Z,z) | (6,7,0,2,8,1,10,9,5, 3, 4, 11)

S ——
17}

 Based on the principle of hexachordal
combinatoriality.

e h-related rows form both linear and vertical
aggregates, four in total.
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Babbitt Square Row Organization
continued...

I0 I5 I4 16 1I10 I11 I2 I9 I3 TI1 I8 1I7
PO O 5 4 6 10 11 2 9 3 1 8 7 RO
P7 7 0 11 1 5 6 9 4 10 8 3 2 R7
P8 8 1 0 2 6 7 10 5 11 9 4 3 R8
P6 6 11 10 O 4 5 8 3 9 7 2 1 R6
P2 2 7 6 8 0 1 4 11 5 3 10 9 R2
P1 1 6 5 7 11 O 3 10 4 2 9 8 R1 ’
P10 10 3 2 4 8 9 0 7 1 11 6 5 R10
P3 3 8 7 9 1 2 5 0 6 4 11 10 R3
P9 9 2 1 3 7 8 11 6 0 10 5 4 R9
P11 11 4 3 5 9 10 1 8 2 0 7 6 R11
P4 4 9 8 10 2 3 6 1 7 5 0 11 R4
P5 5 10 9 11 3 4 7 2 8 6 1 0 R5

RI0O RI5 RI4 RI6 RI1ORI11RI2 RI9 RI3 RI1 RI8 RI7




Blocks and Row Iypes

Block | Block |
{z} {f'i}
Lyne (z,7) | (11,4, 3,5,9, 10,1, 8,2, 0, 7, 6) (5, 4,11, 9, 3, 10,1, 2,6, 8, 7, 0)
Lyne (z,z) | (6,7,0,2,8,1,10,9,5, 3, 4, 11) (0,7,8,6,2,1,10, 3,9, 11, 4, 5)
{y} y}
Lyne (y,7) | (5,6,11,1,7,0,9, 8, 4,2, 3, 10) (1,0, 7, 5,11, 6, 9, 10, 2, 4, 3, 8)
Lyne (3,y) | (2,9, 10, 8, 4, 3, 0, 5, 11,1, 6, 7) (4,9, 8,10,2,3,6,1,7, 5,0, 11)
{z} 23
Lyne (2,2) | (0, 5, 4, 6,10, 11, 2,9, 3,1, 8, 7) (4, 5, 10, 0, 6, 11, 8,7, 3,1, 2, 9)
Lyne (z,2) | (1,8,9,7,3,2, 11, 4, 10, 0, 5, 6) (3,2,9,7,1,8,11,0, 4, 6, 5, 10)

* A row type refers to a row’s hexachord content. Concatenated rows
(often of the same type) are called lynes.

* The columns of the 6X8 grid are called blocks.
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Overview

( 1. Describe the basic properties of a six-part all-partition array.

I.Jl> 2. Provide a template for and list of constraints on the
organization of Sheer Pluck s pitch structure.

2.1. Organize 48 twelve-tone rows into hexachordally
combinatorial pairs.

3. Demonstrate the computational issues involved in
automatically parsing Sheer Pluck.

3.1. Parse the resultant structure into 58 distinct integer
compositions.
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2.1. Row Template of Babbitt's Sheer |

%
y,y)

(z, Z)
(z, 2)

I II 11 1A% Vv VI VII VIII
R R TsR TsR TeR R R TeR
Rle Ps Ts—| Iy Rg I3 P T3 — | Rlp R>
| 13 Rs >< To — | RI3 P> Rlo R >< To— Io Pg
TolR TolR TolR TolR TolR TolR TolR TolR
Is P Ts—| Ry RI, R4 P Ty —| I RIg
R~ Rl >< To—| b Pio I3 Rls >< To —| R P4
T T+l Tl T41 T T51 T T51
Rl7 14 T3 — R9 P6 R3 [I() T3 — RII P()
R¢ P; >< To — | Rly4 [ Rlio Py >< To— | Ro [
I | A A A T
‘ Te

Complement Transformations, Tz and Tg



Where C A D
B

{A,B,C,D} = {P,I,R,RI}

B A C D
. . C D B A

Any given pair of h-related rows, x and y...
T, Yt x Nz,yt C{A,B,C,D B C D A
{{a,9} s Ay Az} { Bolle gl ofe| (o [

Any given pair of h-related rows in a single lyne pair, x»and yx...

{{zo,yo} : w0 # yo A (zo € {4, B}, yo € {4, B}) N (zo € {C, D}, yo € {C, D})}
Hen,mt o Zyi A (@ € {4, D}, y1 € {4, D})N(z1 € {B,C}, y1 € {B,C})}
Hz2,p2} 22 #y2 AN (22 € {A,C}, 2 € {A,C}) N (22 € {B, D}, y2 € {B, D})}

Any given block of h-related rows, p and qg...

{{p,q}:p# gAp={z0, Y0} U{z1,y1} U{z2,92} R A, ¢ ={z0,y0} U{z1,y1} U {x2,92}}
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Overview

\/ 1. Describe the basic properties of a six-part all-partition array.

2. Provide a template for and list of constraints on the
organization of Sheer Pluck's pitch structure.

J 2.1. Organize 48 twelve-tone rows into hexachordally
combinatorial pairs.

|.{> 3. Demonstrate the computational issues involved in
automatically parsing Sheer Pluck.

3.1. Parse the resultant structure into 58 distinct integer
Ccompositions.
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3.1. Parsing the Pitch-class Structure

* Automating the organization of pitch structure is
relatively straightforward. Parsing it however, is not
a computationally trivial problem to solve.

e Some definitions...
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Integer Compositions

* In number theory, an integer composition is a way of representing an integer n as
an ordered sum of positive integers.

When n=12

3+34+2+2+1+1#£2+3+2+1+3+1

e In an all-partition array, we must include zero in many integer compositions. We call
such instances weak integer compositions.

When n=12

6+64+0+0+0+0#40+6+0+0+6+4+0

* There are 6,308 ordered ways of representing 12 in 6 parts, but only 58 unordered
ways.

o A six-part all-partition array is constructed of a distinct sequence of 58 compositions
for which there are 58! possibilities.
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some compositions In a block...

I0 I5 I4 16 1I10 I11 I2 I9 I3 TI1 I8 1I7
PO O 5 4 6 10 11 2 9 3 1 8 7 RO
P7 7 0 11 1 5 6 9 4 10 8 3 2 R7
P8 8 1 0 2 6 7 10 5 11 9 4 3 R8
P6 6 11 10 O 4 5 8 3 9 7 2 1 R6
P2 2 7 6 8 0 1 4 11 5 3 10 9 R2
P1 1 6 5 7 11 O 3 10 4 2 9 8 R1 ’
P10 10 3 2 4 8 9 0 7 1 11 6 5 R10
P3 3 8 7 9 1 2 5 0 6 4 11 10 R3
P9 9 2 1 3 7 8 11 6 0 10 5 4 R9
P11 11 4 3 5 9 10 1 8 2 0 7 6 R11
P4 4 9 8 10 2 3 6 1 7 5 0 11 R4
P5 5 10 9 11 3 4 7 2 8 6 1 0 R5

RI0O RI5 RI4 RI6 RI1ORI11RI2 RI9 RI3 RI1 RI8 RI7
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A portion of a single parsed block...

Compositions =

11435
67

29
0
18

(Z c[ cz cI cz ‘17)

02
6111
10843
D

97

(z c[ ‘17 cg cz 40)

910182

0511
46
3

(1°2°¢°T0‘)

17

= 98 compositions



A problem...

08 - 12 = 696

= 976 pcs

+120 pcs 7

n distinct objects into k distinct 120 201
boxes where k=48 and n= 120 48 — 561 . ].0

~ 1-10%0
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A portion of a single parsed block with

extra pcs...
2310119 9 _ 118
78 8 = 117
0 01115 0 _ 111
1 109428367 |7 _ 114
65 501041123 | ... 11
4 1 - 118

| | |

(5,2,1,1,2,1) (0,0,4,8,0,0) (1,1,1,1,7,1)
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Brute force search for possible successful
integer compositions in Sheer Pluck

Grid with extra pcs

po ~ S0 S1 S8
/\ /\
p1 R S0 S1 s S0 81 S8
S s
S0 SL .. Ss 8% = 2.39 - 10°°

Where px is the ordinal position of a given composition and sis a
successful integer composition.
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Conclusion...

f(musical surface) = musical surface

e Alternatively, give as input the sequence of compositions.

21



Questions for Future Research

* Are there additional constraints in the pitch-class
structure that will limit the number of calculations
required in finding successful integer compositions?

— Yes, there must be...Likely a relationship between
repeated pcs and compositions. Greedy algorithm,
heurstics?

* MEI| — Database of not just Babbitt's works but analyses
as well?
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