FUTATION GEOMETRY

CHAPTER I

Fundamental Ideas
1-1 Products

In Mutation Geometry the problems of the geometric world
are divided into two categories: the alpha category and the
omega category. The problems in the alpha category are assoec-
iated with the alpha products: a «b, ce d, e« £, ..iss
which are single products. Fach of the two quantities in each
of these alpha products is a directed quantity. a « b, for
example, is to be interpreted as the ordinary product of a and
the prnjaetinn of b upon a or the ordinary product of b and
the projection of a upon b. All alpha products are to be so
interpreted. See the sketch below.
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The omega products are products of the type: a +« be . d
e e f2eh .... They are double products of single alpha ;
products. The problems in the omega category are associated
with the omega type products.

in Mutation Geometry there is only one proposition. It is
called omega . It is a proposition of dissolution. It splin-
ters an omega product into the sum of two alpha porducts.

In Mutation Ceometry there is only one postulate. It is
called alpha. It is the statement of an enabling act. Its
statement is: The alpha and omega products are required to be
tampoulocallf invarianﬁ. This is interpreted to mean that
they may be ( mentally ) shifted from one local to another at
any time without altering their value.

This is a fundamental principle in Mutation Geometry.



An equational statement of the omega proposition, which
will be made plausible later, is:

L2 ) asrher = r"{ asb % bna*'}']/'E
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Equa tion ( 3 ) is to be read: gamma (¥ ) dis the unit sym-
metric of b with respect to r. in ( 2 ) is the magnitude
of bs The magnitudes of all quantities will be written with a
zero subscript to the right, If r in ( 2 ) is unity then
equation ( 2 ) takes the very useful form:

( &) arr ber = [ a«.b 4 b.a'?'J/E

If by any means one could find the sense of ¥ in ( & )
then the sense of r could be found by bisecting the angle be-
tween b and f . See the sketch below.
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The expression in {( 3 ) is called a mutation diagram. If
we have a sum of omega preoducts as:

'|: 5 } g = a*T ber + ecsrder 1 e*T fer T eee
we may apply our omega proposition to each member and get:

(6) 8 = (ab % bae¥H)/2 + (ced ¢ dyerhil/2
tl aef § feWyl/2 - ..ne.

where our mutation diagram is now represented by:
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The directions of the arrows in { 7 ) are indicative of the
alpha postulate. ¥, is the symmetric of b with respect to r.
s is the symmetric of d with respect to r. ¥ is the sym-

metric of f with respect to r.

Hereafter the ":; 3&, 3g'will be called transmutes; the
b, d, and £ .... associates.

We now show that the angle between any two transmutes is
the same as the angle between their corresponding associates.
See the sketch below.
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We take any two transmutes a s ¥,and ?a and their correspond-
ing associates b and d. Tet p be the angle between the trans-
mutes ¥ and ¥ and 8 the anzle between b and d. Let h be the
angle between d and r and r and ¥», these angles being equal
by the definition of a symmetric. The angles between b and r
and r and ¥ are equal from the definition of a symmetric.
From this last eguality we may write:

{ &) L lp ¢ h)
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