Wolfgang Mastnak

Symmetric Groups - Music — Pedagogics
(Abstract)
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Letss start now from the point, where we accept the sxistence of
abstract &lgebreic, toposleogic etoc. structuwres.

In an inteyral way of thinling analogies play an important role,
and under this silion it i3 ingenious to discover analogies
between  nothematical structures  and structures of music. The
central theorsm of the statersnts  the author holds is, that
thesse analogies are nobt oa priori bui, must be Lased on a special
way of tonstrucking them. In algebs someibhing like this (in a
very sUraig Weay!l s ca3lled sanarphism.

In & very 1 ar [OET igomerphisms ar principles of
transformationes sz zreated, @0 that il is possible to say,
that two i €, w.45. algsebraic structuras and musical svents,
<ahiow analogies.

Henmiz +he e Linds of svch isomorphizms arz s«plained and explored
as a Ca af pedagogic reflections: a formal, an
assthetic-teuristic awi a depth-pisvchologizal one.

1.The formel izcrmcrphism:
tet ws take an
group. We wsnl to create a
and music.

i1.1.Firet ths qguestion arises, which 2lements here should be
adjoined to which slemenks there. Conoerning the groups we take
"permutations", ihe resl slements of the group, concerning music
we choose pitches of a note. This is totally arbitrary thus it
would also have been possible to chooze special rhythms, the
duration of notes etc. This is the step, where we regulate the
Objects, we deal wiith.

1.2.The next problem is the range of the notes, guasi a king of
mode. In an example already put into practice we worked with the
symmetric group 54, which has 24 elements. It seemed to be
natural to take either an nctave dividsd into 24 gquatertones or
a chromatic scale over the range of two cctaves. With regard to
the possibilities of the school, the second weay has been chosen,
so that it was possible tao make experisnces with classic
instruments.

i.3.The next problem is the fixning of the coordination bstween
group-elements and the pitches. Like the former stipulations
also the solution of this problem is arbitrary, perhaps
heuristically influenced. The modus, which was taken in our
pedagogic process was influenced in this manner: (1234) was
adjoind to C (the idendity), (1243) to Cis, (1324) to D, (1342)
to Dis etc. This yields a mathematical function between the set
of the e2lements of the symmetric group 54 an the notes of the
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e et guestion 1e what to do with this function. First it

i

13 intend=d ta form music which is connected with the structure
of the =symnetric froup S4. There two fundamental ideas were
T

3 ar g hazn special sub--structures, especially subgroups,
k Le those subsets, which build together with the
groupdef g ng 2kinn a group too. According to the fixed
faeiiion th s sield special accords. These can create

e, on o witnich rmprovisations may be based.
itiplicetion of twe group-elements is a well defined
L. Mow we can begin with some subset of the set of
Thi=s means beginning ow piece of music with a
aconrd, Each slement of owr subset can be multiplicated
with anciher element of this subset, soc that the set of all
poussibie multiplications is a new accord, which has been created

Lt

by the former acuord. A set of three elements normally formes
snother o set of thres 2lements {a result of two elements is
possible, tool. This set yields a new cne and =0 on. The piece
iz {not in the rhythmic way) tetally determined by the beginning

accord.

pedagogic process these reflections were fundamental.
First +the pupils, learned that analecgies do not exist without
depending on  spetial identification rules. Analogies are built
fy the human mind, or at least, only these analogies are — in
the sznse of Kant - recognizabie by a human beeing.

The naext step was the recognition of the possibility, to
transfors algebraic structuwres {which are beautiful in a special
sense’ to wound, a possibility, which is in a special sense much

oy e determined  than a piece based on a hewristically built
dodelanhiane trope.
The: rnmicat pedagogic sequence is based on the improvisation over

this <sound-structures, where both possibilities 1.4.1. and
T 4.2, are practised.

2. The assthatic—hewristic isomorphism:

Intermedial transformations are a central problem of
polyaesthetic education. This chapter can be submitted to this
field of questions. You can try, once having unterstood the
structure of symmetric groups (as well as other abstract
structures), to transform them to a piece of art, to music, to
cancrete paoetry etc. This demands a complex act of creativity
and depends moreover both on  the cultural experience of the
transforming individuwe and the internally represented adventure
of the moment.

Here ths transformed results are not formally determined but
must  be erplored tn regard to their social and psychic, and
sometimes scmatically influenced, sources, especially those that
are highly ralevant for arts.

This aspect completes the process as a pedagogic one, in which
the pupil esercises hiz abilities in creative problem solving
activities {egpecially in both an artspecific and an abstract
way, the !ztisr zcmetimes influesncing the creativity in respect
Tt others g 15) and cultivates his sxperiences with the arts.
Mo aoyese procesess caoncarne not only a problem of learning
at may - affect more vitzal aspects and even lead to the
a ey s of meeditation, of philosophical reflections concerning
Thermiaag" it its, wf an idea of sternal "beeing" and of an
1

cirtulsy cowrse, as =.g. the kiblical Eohelet expresses
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(T report of our researches concerning this theme will =how
the pedagogic way and some resdlis.)
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