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 , where  
 

SPACETIME QUATERNION

Let us assume the Quaternion as a vector space where in addition to the 3 Space Dimensions  over the IM

axes  are a vector space Velocity  and a Time dimension  both measurable. 



 is over all the axes of the quaternion 

 is the Time into the quaternion 

 is the Space dimension given by  over the IM axes  

Assuming  

 is the SpaceTime quaternion 

 

 

 thence  

 , using the signature (1,3) and the Speed vector as a Scalar,
not depending on the orientation 

in simplified form 

 

Now, we know the length of  and its coordinates  over their versors  and its 

direction by the vectors  



VECTOR SPACE

 
 

 , id est , 

 

the coordinates of  are  
 



 , id est , 

 

the coordinates of  are  

 , id est , 

the coordinates of the Position vector  are  

Obviously, a Variation of  or  or both implies the correlated variation of the length of the Space Axes and
therefore of the Position axis 



SPACETIME ROTATIONS

Now, we know the length of the spacetime quaternion  and the vector space consisting of 9 vectors: 

 
 where all the vectors are linearly dependent. 

The Space and Time and Speed in the Quaternion Vector Space are Linearly Dependent. 
 

The SO(3) Group Spacetime Rotation is  where  is the position vector and  is the conjugate of the
STQ 

and to obtain the quaternion matrices: 
 

 
 

 
 



Then by the Euler's formula, we have 

 

where  is the rotation angle, we divide it by 2 to represent rotations in both positive and negative directions. 

Thus: 

 

 



 

 

 


