Wiy shoul d anyone bother with Qctonion Al gebra? After all,
it has been dismissed by many intelligent people as being

a mathematically interesting algebra, but with little
practical application. Some have called it a "lost cause"

i n physics, others have said they would not recommend it as
an area of study for a graduate thesis. Some have clained a
sui tabl e cal cul us on Cctonions cannot be had because the
notions of conplex regularity do not extend to either the
Quat ernions or the Cctonions. Since Octonions are not an
associative algebra for multiplication, algebraic
principles near and dear to the faith of many cannot be
applied, so they shy away. Many dislike the conplexity,
where A*B might be 64 product ternms formed by 44 different
multiplication rules (42 through pernutation rules, scalar
basis unit, like basis unit).

How many significant representations of Cctonion Al gebra
are there? Dependi ng on who you ask, the answer is 1 to
480. It sonmewhat cones down to a what person's definition
of "significant" is, and how deep their know edge is on the
subj ect. The person that answers one has m ssed sonet hing,
the person that answers 480 sees extra-algebraic qualities
as significant, like aliasing of basis unit nanes.

If you forego aliasing, there cannot possibly be nore than
128 different algebras. If you realize there are fully
conpliant Octonion representations that are not isonorphic
al gebras, you will understand the answer cannot be one. If
you | ook closely at the 128 possi bl e non-aliasing
representations, you will find not all exhibit as an
alternative al gebra as Octonion Al gebras nmust. Only sixteen
do, and they fall into two non-isonorphic groups of eight.

So what do we have here? No conmutation or associativity
for multiplication, 16 ways to define 42 of the different
nmultiplication rules, product termcounts that increase
eightfold on each multiply. How could this nuch conplexity
and variability ever have anything to do with nature?

The conplexity is only a problemif your weapons of choice
are your brains, a pencil and some paper. This stuff will
be a prescription for permanent witer's cranp. The tedium
of keeping all the basis unit product rules straight may
drive one to deep psychosis. Fromthe tinmes of Ham |ton and
Graves up to recent history, the conplexity was a big
obstacle for nobst, and a barrier to understanding for nany.

Today however, suitable conputing power is readily
avail able. Unfortunately, suitable software is not widely

available. | had to wite my own synbolic al gebra software.
There was sone advantage to this, since as nmy know edge
grew, so did nmy needs. | was able to extend the software

to provide additional functionality as needed, rather than
having to live with what available software could do for

nme. It is ny sincere hope that the fundanentals | present
here and additional concepts | will continue to post on ny
website will find their way into available synbolic al gebra



software. One nust inmmerse thenselves deeply in the al gebra
in order to fully appreciate it. Proper tools are a nust.

So it might be possible to deal with the conplexity. What
about the variability? Once you crack the conplexity
problem you begin to see the whole forest rather than the
i ndi vidual trees. The variability can be expressed by
sinple rules that once understood, provide great insight
into the connection between Cctonion Al gebra and physica
reality.

Wien we attenpt to connect a brand of nmthematica

structure that has variability in its fundanmenta
construction to a singular physical reality, we are left
with two choices. W could denobnstrate one structure is
applicable and justify it over the others, or we can
conclude the variability does not matter by demandi ng the
sanme result for every possible representation choice. There
is nothing we can cone up with to justify one of the 16
Cctoni on Al gebras as better than another, we are left with
the latter choice

This requirenent, which I call "The Law Of Cctonion

Al gebraic Invariance" is a restriction on the form
physically significant Octonion mat hematical expressions
can take. The question is whether or not these restrictions
are constricting or enlightening. | hope to convince you
they are quite enlightening.

The differential equations of Electrodynam cs are well
known and understood. It is possible to describe this
formalismw thin the structure of Octonion Al gebra. The
extrenely nice thing about this is that El ectrodynanics
only takes up a portion of the connection. There is enough
present to show how things must be, Electrodynam cs

provi des an excellent roadmap. The differential equations
that are not part of Electrodynam cs have formthat is
mandat ed by the structure of Octonion Al gebra as well as
t he needs of El ectrodynanmics. Wthin these additiona
differential equations is another central force, provided
by the added di nensionality of Octonions over 4D
space-time. Perhaps this is gravity.

This is reason enough to seriously consider Cctonion

al gebra for a mathenmatical treatnent of physics. | hope to
persuade you to enbrace the Cctonions as | have with the
series of discussion threads to follow They will cover

i nformation available on ny website with nore detail.

Wy Cctonions 2 will cover the definition of Left and Ri ght
Cctonion Algebras and their 8 variations. Al 8 variations
in each type are shown to be al gebraic isonorphisnms. Left
and Right Cctonion Al gebras are shown to not be

al gebraically isonorphic.

Wy Cctonions 3 will cover the consequences of the product
rul e variances between the 16 fornms of Gctonion Al gebra.



The Law of Octonion Al gebraic Invariance is discussed.

Way Cctonions 4 will cover the proper definition of
Octonion differentiation, the Cctonion Ensenble Derivative.
An inmproved formof the chain rule is presented. The

di f feonorphic definition for the Ensenbl e Derivative
provides its coordinate transformati on properties and
denonstrates the Law of Cctonion Al gebraic Invariance is
coordi nate systeminvari ant.

Wiy Cctonions 5 will introduce the connection between
Cctonion Algebra and the intrinsic characteristics of the
two fields of Electrodynamics. It will cover the definition
for Octonion Fields and 8-current density.

Why Cctonions 6 will cover the Octoni on Wrk-Force Action
Function and resultant Octoni on Conservation of Energy and
Moment um

Way Cctonions 7 presents the integrable formof the
Oct oni on Work-Force Action Function in its full glory.

Why Cctoni ons 8 contains concl udi ng remar ks
This is fertile ground.
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