CHAPTER SEVEN

utation GCeometry View of the
Field of Projective Ceometry

7 = 1, Comments re-Projective CGeometrv.

Cne could state and prove here the principal theorems of pro-
jective geometry such as those of Uesargues, Pascal, Brianchoen,
and others by means of which the properties of geometric figures
are derived. These properties furnish the means by which variocus
geometric constructions may be made. This, however, would defeat
our purpose for if we proved these propositions and used their
properties to do geometric comstructions we would be doing things
in a conventional manner. We should then be under the bondage of
the necessity for logical order and sequence., In Mutation Ceometry
there is to be no such thing as a necessity for logical order and
sequence. We shall neither prove the propositions nor shall we
use their properties to do desired geomebric constructions. We
shall show how to do them Mutationwise.

There is no implication in the above statements that the Pascal,
Brianchon, and other propositions are not important nor their pro-
perties useful. I thoroughly appreciated their heauty and elegance
when I was doing a masters degree in mathematics at Indiana Univer-
sity. Be it further pointed out that I was deoing graduate work in
mathematics hefore I was able to do some of the constructions de-
manded in projective geometry., That is a long build up to accomp=-
lish g simple construction like finding the peoints of intersection
of a line with a conic given by five points when the conic is not
drawn.
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We shall first build the equation of a conic thru five points
then reshape it so that it will represent the eguation of a conic
thru four points and tangent to a line thru one of the points or
a conic thru three points and tangent to lines thru two of the po-
ints. Tt will then subsequently be shown how to deal with a conic
tangent to five given lines or tangent to four line and passing
thru the point of contact of one of the given lines or a conic tan-
gent to three given lines and passing thru the points of contact
on two of the given lines., It may all be reduced to the equation
of a conic thru.five given points. We shall then lay the major em-
phasis on the equation of a ¢onic thru five given points.

7T - 2. TEouation of a Conic
Thru Five Given Points

let 0, &4, B, C, and D be the five riven points { see Fig. 7 - 1 }.
Iet a, b, ¢, and d designate the four wvectors CA, CE, OC, and CD re-
spectivaly.



let p, h, s, and k be the vector perpendiculars from O to AB, AD,

€D, and CB respectively. Then

(1)

are the egquations of the lines AR and CD respectively. Their pro=-

duct:
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is the eqguation of a conic thru the four points 4, B, C, and D, In

the same way
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are the equations of the lines AD and CE respectively. Their pro=-

duct:
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four points A, B, C, and D, Forming
3 ) and { 6 ) we have:
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Fovation ( 7 ) now takes the form:

E 99 r s Lol = fg P
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(11 ) ..r-n([:;s{-sqp:-(h#k-bkuhl.

7 = 3, Construction of the Points
Common to & Line and a2 Conice
Given by Five Popints When the
Coniec is not Drawn.

Let us now find { construct ) the voints of intersection of the
line

o
Y
with the conie thru the five points O A,r;, C, and D when the
conic is not drawn. Its equation is siven'( 9 3. e is the vector
perpendicular from point O to the given lipne. See Fig. 7 = 1 .
Fultiplying { © ) and { 1 } together we obtain:
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Splintering { 2 )} with the Cmega Proposition we obtain
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Tguation { 4 ) may be written in the compact form:
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