Time Region Speeds – 8

Two-dimensional Rotation in 4-Space

Dear Bruce,


Good that you sent the notes on Homogeneous Coordinates.  It reminded me that I taught them to the Computer Graphics students nearly two decades ago.  Also as you point out the parallelism between quaternions and HC’s is apparent.  This means that the quaternion representation is valid only for 3-Space—not for 4-Space.


While the ordinary Complex Number is comprised of two scalars and one ‘imaginary’ dimension, “i”, the quaternion comprises of two ordinary Complex Numbers and an additional ‘imaginary’ dimension, “j”.  So we have the three rotations i, j and i.j of 3-Space.  (“Some Thoughts on Spin”.)  Please note that the entries in the second row of your last Table, under ‘Quaternion’, should be “1  ix  jy  kz” and not “1  ix  iy  iz”.

Now in order to incorporate 4-Space we need to introduce a third ‘imaginary’ dimension, say, “l”.  The total number of rotational operations would then be i, j, l, i.j, j.l and l.i—six in all.  I have displayed this in ‘Fig. 1 The Binary Relations’ (“Multi-Dimensional Space-Time,” presented at the recent ISUS conference at SLC, Utah, August 21-22 2002).  See the figure of the square with the cross, with six binary relations.


I now find that it would be more illuminating if we imagine a tetrahedron, with the base “PQR” and the vertex “S”; each of the six sides representing a one-dimensional rotation.
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We will also find that the possible number of exclusive two-dimensional rotations is THREE, and not two as noted earlier.  Consider, for instance, SP–PQ, SQ–QR and SR–RP.  The revised Table of ‘Possibilities’ follows:

	Possibilities in Multi-Dimensional Spaces

	
	
	
	
	
	
	
	

	Number of Dimenions
	1-D Rotation*
	2-D Rotation*
	Unbounded Lines
	Unbounded Areas
	Unbounded Volumes
	Unbounded Hyper-volume

	1
	1
	0
	1
	0
	0
	0
	

	2
	3
	1
	∞
	1
	0
	0
	

	3
	3
	1
	∞
	∞
	1
	0
	

	4
	6
	3
	∞
	∞
	∞
	1
	

	
	
	
	
	
	
	
	

	* Number of Orthogonal Rotations
	
	
	
	


Our notation would then have to be “R1:R2:R3:L”.  However, this need not always be the case.  Two of the two-dimensional rotations could be appropriating four of the one-dimensional rotations in such a manner that the remaining two one-dimensional rotations do not have an intersection point.  This can happen, say, if the two two-dimensional rotations are PQ–QR and PS–SR.  The two remaining one-dimensional rotations QS and PR then DO NOT HAVE A COMMON POINT, and therefore cannot form a third two-dimensional rotation.  They remain as two one-dimensional rotations.  In such a case our notation would be “R1:R2:r3:r4:L”.


In fact, this latter kind of arrangement might be more probable—r3 accumulating the positive “spins” until it comes to the half-way point, and then starting to accumulate the negative “spins” in r4.

In your communication ‘Computer Models’ you mention:

“…a speed of 1/t does not exist in the TR”


How can we say this?  All that the Theory proposes is the existence of a second power relation between the corresponding quantities of the TSR and TR.  This therefore means that the quantity in the TSR corresponding to 1/t in the TR would be ((1/t).  I suppose that it does not preclude one-dimensional linear motion in the TR.

Nehru
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