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Line Voiding Operations

In the unpublished Mutation Ceometry it is shown how to put
a line of zeroces thru any prechosen path thru a matrix of order
n. To this end we note that if we have a vector defined by |

t 1) a = (8,38, )
then
- e = 2, -a, |

ls a vector pormal to a. Cne may set up a transformation and
orove thoat 2 is normal to a but this would be too slow., { 2 )
does not say that it is the only answer nor do we care. That 2
is cne answer may be easily tested:

(2 ) a a = | a a, il 8, =a, ) 22 a-23a=0



The components of a in ( 1 )} may be looked upon as a
matrix. Then the components of & in ( 2 ) are the cofactors
in order from left to right of the elements in ( 1 ). This is
a generalization the power of which you will soon see,

If we have two vectors

(&) a, = ( a,, a,, 8

k&3 d. = (4, , &, 2]
Then

(&) b = (B 4 b s By

is a vector normal to a and a where b b. ,b, are the
column cofactors in order from left to right {n the system
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This fact may be attested te by actual algebraic multiplicatien.

If one has three vectors

a, = ': B, % &g 43 ai#]
a, = ( a3 San 3 iy ah&}
a8y = [ 24,5 @y Aaxy 83 )
Then
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is a vector normal to a, a. asz , where the components

of b are the column cofactors in order from left to right in the
ayatam
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This may be shown by direct algebraic maltiplication. In general
if we have n = 1 vectors

a, = | By a8y 98y sees :I‘ab-‘ﬂ—‘ll
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a,.= | By (28mei 38, gees *a“"‘."‘}
Then
[ & ) b = (B, by 4B, eses 3B )

is a vector normal to the system a, &. sess EBmia L1t is foo
long to test the truth of this by direct algebraic maltiplication.
For a short proof identify b with a in eguation ( 11 ) and the

n - 1 a in the right side of { 11 ) with our a above. Then the
sezlar product of b with any one of he a in the right of { 11 )}
is identicall zero , being the volume of a hyper-varallelogram
with two sides aquai.

Epp-Vectors 4nd Shadow lMatrices
{ SPACE VOLDING )

To any given hyper vector

{ L) a = (a, a,, &,s0ee a,]

one may construct azn indefinite number of normal hyper vectors,
one among which is:

~
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To any two hypervectors
( 3 } a, = { a,, 3 - P a,, seew B :'
{ L } 2 = { aiy 8,1 = P 51..«-.}

one may construct a normal vector:

(5 ) B = (b, , b

Ll

L haee Cold I-?"H]:j)

‘_, h‘ L G ]
" 45

where the first three components of b are the column cnfacgg;ghbp o

in order from left to in the system ( 3 ), ( 4 ) with all the

other components of b being zero, This construction may be ac-

complished in many ways. It is at the discretion of the operator.

For instance if there were a patch of large numbers in the first

two vectors I would let the components in b corresponding to them

be zero and take cofactors of the remaining terms, a saving of

time znd labor.

To any three hyper-vectors
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one may construct a normal vector

|: ? } b‘ - [ -D‘ 3 b'l.- 3 bi $ bﬁ‘_ ¥ D 'TEE N D }

whare the first four components of b are the column cofacfgggka?-tpre
in order from left to right 4 all the other components in b Leadt o
being zero., In general one may construct a vector normal to gﬂnu11153
n-1 hyper-vectors with n components, there being only cne way

for the b. This construction possibility, as we shall see, is

a powerful toel in analysis and system soclutions.

Any vector formed from a system of vectors, as the b above,

we call an epp-vector. Any n by n-1 matrix formed from epp-vec=-
tors we call a shadow matrix.

Conszider the =ystem of esquations:
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