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Abstract, Recent psychobogical research suggesis thal the individual human mind may
be effectively modeled as imvolvimg a group of inleracting social actors: both various
subselves representing coherent aspects of personality; and virtual sctors embodying
“intermalizations of olhers.” HRecent neuroscience research suggests the Tumher
hypothesis thatl these internal actors may in many cases be neurclogically associated with
collections of mirmor neuwrons. Taking up this theme, we study the mathematical and
conceplual structure of seis of inter-observing actors, noting that this structure is
mathermatically isomorphic 1o the structure of physical entities called “mimochouses.™
Bellirrorhouses are aaturally modeled in ierms of absiract algebras such as gualermions and
octonsns (which also play & central role in physics). which leads (o the conclusion that
the presence within a single buman mind of multiple iner-observing sctors aaturally
Bives rise o a mimmorhouse-Lypse cognitlive struciure and hence b a qualermdionsc and
octonsonic algebraie struciure as a significant aspect of human intelligence. Similar
conclusions would apply 1o nonhuman imelligences sch s Al's, we suggest, so boag as
these intelligences included empathic social modeling (and/or other cognitive dynamics
leading 1o the creation of simullaneously active subselves or other inlemal autopomous
SCbors) s a signiffcant cormponenl_

It roduction

The thesis of this paper is thal there are certain abstract algebraic structures Uhal typa iy the
self-structure of human beings and any other imelligent systems relving on empathy Gor
socinl intelligence. These algebraic struciures, called quatemions and oclonions, are
Tamiliar to mathematicians, and also play & critical role in modemn theoratical physics
(Drixon, 1964),

The argumeni presented in favor of 1his thesis has bwo steps.  Firsa, it s argoeed that musch
of human psychodynamics consists of “internal dialogue™ between separate inlermal
aciors - sorme of which may be conceived as subselves a la (Rowan, 1'990), some of
whach may be “virtual others™ mitendad o explacitly mimor other umans (or podentaally
other entities like animals or soflware programs). Second, i is argusd that the sirnucture
of mier-observation among mulliple inler-observimg actors naburally leads 10 gualermionic
and octonionic algebras. Specifically, the siructure of inter-observation among three
inler-observers is quaternionic; and the sinectere of inler-observalion amaong four inter-
observers is octonsonic. This mapping between inder-observation and absiract algebra is
mmde partscularly vivad by the realization that the quaternions maodel the physacal



