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Vectors

e \What is the direction of the zero vector?




lransvectors

e Sir Isaac Newton worked out how to add forces
before vectors were invented:

 Used geometry to get the orientation of lines




lransvectors

e A vector has a direction and a magnitude

2 Atransvector is_a vector with a transreal angular _




lransvectors

e Polar-complex addition is the addition of 2D
vectors
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Addition

 \WWhy does this generally fail to get the direction
and magnitude of two infinite vectors?

 How did Newton specify a drafting method that

4 ala pm‘_‘-._ -cp_ .“‘_.4.“

ara




Conjecture

e |f Sir Isaac Newton had been able to draw the

( 1 MN\T | alkiya a TN . VIaYV.V7/a ) NYN\A/ N fay




ITransreal cylinder
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Addition

the unit radius of a disc
- that encodes the vectol

Lay off each vector as




Addition

Scale the lower vector so
It retains its relative size




Addition
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Construct the quadrilateral




Addition

the sum by its height In
the figure and draw the
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Addition

e This method works for all transreal vectors

e [ry adding a finite vector to an infinite vector
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Puzzle

* \Why is the pair-wise sum of infinite vectors non-
associative”
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Convention

* All non-finite angles are written as the equivalent
nullity angle so write @ Nnot +oo

* All real angles of the zero length vector are
written as the equivalent zero angle so write O
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Polar-transcomplex
arithmetic

 The sum of two transcomplex numbers is their
fransvector sum

e The subtraohon of a transcomplex number S the
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Polar-transcomplex
arithmetic

* Multiplicationis: (r,,0,)x(r,,0,)=(rr,,0, +0,)

» Divisionis: (1,6,)+(r,,0,)=(r,/1,,6,-6,)




Transcomplex cone

e All operations on transcomplex numbers are
operations in the surface of the transcomplex

cone because t
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Elementary functions
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https://figshare.com/articles/Transreal_Limits_and_Elementary_Functions/1311667
https://figshare.com/articles/Transcomplex_Topology_and_Elementary_Functions/3472838/1

Conclusion

* The sum of any transvector with the nullity vector
IS the nullity vector

 The sum of opposite infinite vectors is the nullity
vector




Conclusion

* The sum of infinite vectors is non-associative so




Conclusion

e Polar-transcomplex addition is transvector
addition

* Polar-transcomplex subtraction is the addition of
~avector in the opposite direction




