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name, history’s earliest treatise on combinatorics.

Ostomachion ("Bone Fight") is an ancient fit−the−pieces−back−into−
their−box puzzle and the subject of Archimedes’ monograph of this

The puzzle consists of fourteen 3−to−5−sided flat pieces, which can
without gaps or overlaps fill their square box in, all told, 17152 ways,
reducing − if we discount rotations, reflections and a few duplicating
anomalies − to 268.  These, taken as the fixed content of four "core
triangles" subdividing the square, group finally into 24 "tessellation
families", whose lead−items comprise the puzzle’s "core squares".
(See references below.)

All the tessellations are plotted on a 12−by−12 grid of subsquares
via points forming the inner−square corners.  Thus, horizontally and
vertically, points are disbursed along 13 parallel equidistant levels.

As 13 levels apply as well to inclusive chromatic octave subdivision,
the tessellations seemed to me to invite musical realization of some
sort.  Taking the "cores" as my subject matter, I first converted their
X/Y specs to LilyPond score files, separately for each of: the individ−
ual pieces; their intermediate triangular groupings; the full (triangles
combined) squares.  Each file of the first two types details all forms

out the 24 square tessellations.
(rotations/reflections) and positions that its object assumes through−

interested in the analysis.
whatever that might consist of − a Catalog, here offered for anyone
With these files I assembled − to aid me in the composition process,

well as its specifications, I am indebted principally to three sources:
For anything I have gleaned of Ostomachion history and theory as

http://math.ucsd.edu/~fan/stomach; http://4umi.com/play/stomachion.
Netz, R., Noel, W. (2007) The Archimedes Codex, Da Capo Press;

A word about "Odd Man Out!" on page 43.  This tessellation, Cutler

unique, in containing

said, "out".

series #164 and my favorite, is not among "the 24".  It is, however,
none of the core triangles AND not honoring

the line that bisects nearly all of the original 268 squares.  It is also,
finally, not to be found in my composition (see Score) − being, as I

− PMA

NOTES for Catalog
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Distribution of Pieces: Summary
by

Core Triangle, Orientation, Square Assignment
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           Sqr-21
                 [3 1 2 4]

Y/X                                                                 X/Y
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           Sqr-22
                  [3 1 2 4] 
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           Sqr-23
                  [1 3 2 4] 
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                 [1 3 2 4]

Y/X                                                                 X/Y
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Appendix
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14 Pieces: full specification



 46

       Pce-A
Y/X                                                               X/Y

o
o
o

o

��

��

��
��

��

oo
oo

oo
oo

oo
oo

o
��

oo
oo

oo
oo

�

�

�
�

�

�
�

�
�

o
oo
oo
oo

oo
oo
oo
oo

oo
oo
oo
oo

�

�
�

�
�
�
�
�
�
�
�

�
�
�
�
�

�
24

23

22

21

�
20

19

17

�

�

�
16

�

�

06

05

�
04

03

02

01

15

14

13

�
12

11

10

18

09

�

�

�
08

07

oo

oo

oo

oo

oo

oo

oo

oo

oo

��

�
�

oo

oo

oo

�

��
��

��

��
�

�

�
�

�
�
�

�
�
�
�
�
�
�
�

�

�

�
�

�
�

�

o

o

o

o

o

o

oo

�

o

�

�
�

oo
o

o

o

oo

o

o

oo

�

�
oo

o

o

o
o

o

�

oo
o

o

o

oo

o

oo

o
o

o

�

o

oo

o

o

oo

o

�

�

o
o

o
o
o
o

oo

�
�

oo

oo

oo

oo

o

oo

oo

oo

oo

oo
oo
oo
oo
oo

oo
oo

�
oo

�

�

o
o
o

o
o

o
o

o
o
�

�

�o

o
o

�
�

�

�

�
oo

oo

oo

o

oo
oo

oo

o
o

o
o

o
o

�

oo
oo
oo
oo
oo
oo

oo
oo

oo
oo
oo
oo



47 

        Pce-B
Y/X                                                               X/Y

24

o

�

o

o
o

�

o
o

o
o

o
o

o
o

o
oo
oo
oo
oo
oo

oo
oo

oo
oo
oo
oo
o

oo
oo

oo
oo
oo
oo
oo
oo

oo
oo

o

o
oo

o
o
o
o

o
o

�
�

��

o
o

o
o
o
o

�
�

�

�

�

�
�

�
�

�
�

23

21

22

�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�
�
�

�
�

13

05

�
04

14

03

01

10

09

�

�

�

15

11

08

07

12

06

02

�

19

17

18

20

�
16

�

�

�

��
��

��

��
��
��

��
��
��

�
�

��

��
��

oo

o

oo
oo

o

oo
o

o

o

oo
o

o

o

o

o
oo

oo

oo

oo

oo
o

o

oo

oo

oo

��

o

oo

oo

o
oo

o

o
o

o

o

o
o

oo
o

o

oo

oo

o

oo

oo

oo

oo

oo

o

o

o
o

oo

oo

o

o oo

oo

��
�

o

�

��

��

��
�

�
�
��

��
�

oo
oo

oo

o

o

o

o

�

o

oo

oo

�

oo
oo

oo
oo

oo

o
oo

oo
oo
oo
oo

oo
oo

oo
oo
oo
o

oo
oo
oo
oo
oo



 48

        Pce-C
Y/X                                                               X/Y

o
o

o
o

o
o

o

o
o

o
o

o

�

�
�

�
�

�

�

�
�

�
�

�

��
��

oo
o

��

��
��
o
oo
oo
oo

o
oo
oo

oo
oo
oo
oo

o

o

o
o
o
o

��
��

o
o
o
o

o
o
o

�
��
��

��
��

�

�
�

�
�
�
�
�
�
�

��
��

�
�
�
�
�
�

�
�
�
�
�
�
�
�

�

�
20

19

18

17

�

�

�
16

14

13

�
12

�

�

�
24

23

01

11

10

09

�

�

�

15

08

07

06

05

�
04

03

02

22

21

o

oo
oo
oo
oo

o
o

o
o

o
o

o
o

o
o

o
o

��
��
��

��
��

��

��

oo
oo
oo
oo

oo
oo
oo
o

��
��
��

��

oo

��
��o

oo

oo

oo

o

o

o

o
oo
oo

o
o

oo

��

o
o
oo
o
��

��

��

��

��

�

o

�

oo

�

o
o
o
o
o

oo
oo

o

o
oo

oo
o

�

oo
oo
o
o
o
o

oo
oo

oo
o

o
o

oo
oo

��

o
oo
o

o
o

o
oo
o
o

oo
oo
oo
oo

oo
oo
oo
oo

oo
o

oo
oo

o

��

��

oo
oo

oo
oo

oo

��

��

��

oo
oo

oo
oo

o
oo
oo

��

oo

o
o

oo

��
oo
oo

o
o

o
o
oo
oo
oo

��

��
�
��
�

��



49 

        Pce-D
Y/X                                                               X/Y

o

o

o

o
o

o

o

o

�

�
�
�
�
�
�
�
�

oo

oo

�
�
�
�
�

�

o
o

��

o
o

�

oo
oo
oo

oo

oo

�
�
�
�
�
�
�
�

�

o
o

�

��

��

oo

��

��

�

�
�
oo

o

oo

o
o

o

o

�

oo

oo
oo

�
24

23

�
20

19

18

17

�

�

�
16

�

�

15

08

07

06

05

�
04

03

22

21

�

14

13

�
12

11

10

09

�

�

� �

o
o

�

�
��

oo
oo

o
oo

�

�

��

o
o

o

o

�

��

��

o

o

o

o

oo

o

��

�

�

o

�

�

oo
oo

o

o

oo

oo
oo

oo

o

�

�

�
�

�

�

��

��

oo
oo

oo

oo

oo

�

��

��

o

�

o
oo

oo

oo

oo
oo

oo

o
�
�

oo

��

oo
oo

�
o
oo

oo
oo

oo
oo

oo

oo

o

oo
o

�

�

o

�

�

oo

�

�

��

o
o
o

o
o

�

�

��

�

��

�

�

� o

�
��

��

�

o

�

�

�

�

�

�

�

��

�

�

�

o
o

02

01

o

�

� �

�

�

�

�

��

o

oo

oo
oo

oo

oo

oo

oo

oo

�

�

�

oo

oo

oo

oo

oo
oo

�

oo

oo

oo

oo

oo

oo

oo

�

oo

oo

o



 50

         Pce-E
Y/X                                                               X/Y

¦

¦
¦
¦

¦
¦
¦

¦
¦

¦

¦

¦

¦

¦
¦

¦
¦
¦
¦
¦

��

�

��

��

��
��
��

��

��

��
��

���01

��
��

��
��

��

��

��

��

��

��

�

��

��

��
��

��

��
��

��

�
�

��

�
24

23

�
20

19

18

17

�

�

�
16

�

�

07

06

05

�
04

03

02

22

21

�

��

14

13

�
12

11

10

09

�

�

�

15

08 ��

�

�

�

�

�

�

�

�

�

�

��

��

�

�� ��

��

�

�
�

�

��
��

��

�

��
�

��
��

��
��
�

�

�

��
��

�

�

��
�
��

��
��

�

�

��
�

�

�

��

�
��

��

��

��
��

��

��

��

�

�

�

�

�
�

�

�

�

��

��
�

��

�

�

�
��
� �

�

��

�
�

���

�

��
�

�

�
��

�
�

��

��

�

�

��

�

�

�

�
��

�
�
�
�
�

�

�
��
�

�

��

�
��

�

�

�
�

�

�

�

��

��

��

��

��

��

��

�

�

��

��

��

�

�

�

� ��
��

�

�

��

��

��

�

¦
¦
¦
¦

��

�

��

��

��

�

�

��

��
��

��
��

��

��

��
��
��
��

��

�

��

�

�

�

� ��

��

�

�

�
�



51 

        Pce-F
Y/X                                                               X/Y

o
o

o

o

o

o

oo
o

o

o

o

o
oo
oo
oo
oo
oo
oo
oo

�

oo
oo

oo
oo
oo
oo
oo
oo
oo
oo
o

�
�

�

o

o

o
o

o
o

o
o

�

�

�

�

�
�

�

�

o
o

o

o

�
�

�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�

�

�
�
�
�
�
�
�
�

�

�

�

�

�
24

22

21

�
20

19

03

04

17

�

�

�
16

14

13

�

18

23

05

06

01

o

�

�

o

o
o

o
o

o

o

o
o
o
o

�
�
�
�

�

�

�

�

�

oo

oo

oo

oo

oo

oo

oo

oo

oo
oo
oo
oo

�

�

o
o

o

�
�

�

o
o
o
o
o

o

oo

oo
oo
oo

oo
oo
oo

o

10

02 �
�

15

08

o

oo
oo

oo
oo
o

�
�
�

o
oo

oo

oo
oo
oo
oo
oo

oo

o
�
�

o

�

�
�

o
oo
o

�
o

�

o
oo
oo

�

�
�

o

� oo

o

oo

�

o

o

o

�
�

�
�

�
�
�

�

oo
oo

�

oo
o

�
�
�

�
�

�

�
�

oo

oo

oo

oo
oo

oo

oo

oo
oo

oo

�
�
�

�
�
�

o
o
o
o
o
o09

�

�

07

12

11

o
o
o
o
o
o
o
o

o
o

�
�
�
�

o
oo

oo
oo

oo
oo
oo

oo

oo
oo
oo

oo
oo
oo

oo

�

�
�

�

�
�



 52

         Pce-G
Y/X                                                               X/Y

Ø

ØØ

ØØ

ØØ

Ø

Ø

��

ØØ

ØØ
Ø

�

��
��

��

��

��
��
��

��

��

��
�

Ø

Ø

Ø

��

�

Ø

��

��

��

��

��
��

��
��

��
��

��
��

�
�
�
�
�
�
�
�

�
�
�
�

24

23

�
20

19

18

17

�

�

�
16

�

�

�

05

�
04

03

02

22

21

01

14

13

�
12

11

10

09

�

�

�

15

08

07

06

��

��

��

��

��

��

��

��

�� ��

��

��

��

ØØ

��
��
��

�
�
�

�
�
�
�

�
�
�
�
�
�
�
�

Ø

Ø
Ø

�

Ø

�
��
��

��
��

��
��
��

��

��
�

��

��

��

�

�

�

�
�
�

�

�
�

�
��

��
��

�

��
�

��

��

�

�
Ø
Ø

��
��
��

��

��
��
��

��

�

��
��

�
�
��
��
��
��

Ø

�

�

�

�

�
�

�
Ø

Ø

��
��

Ø

��

�
�

Ø

�
�
�

�
�

�

�
�
�

�

�
�

�

�

��

Ø
Ø

�

��

��

��

��

�

Ø

�

�

�

�

��
��
��

Ø

�

�
Ø

��
��
��
��

��

��
��
��

�



53 

        Pce-H
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Y/X                                                               X/Y
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