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Abstract 

I. The basic statement describing velocity: “The velocity of an object can 

only be determined relative to the velocity of another object” is a loop. 

II. Special Relativity contains the statement: “Nothing can travel faster 

than the speed of light”. How can we know whether or not is moving 

faster than the speed of light if we cannot measure its velocity? 

III. The Lorentz transformation provides a solution by incorporating 

22 cv  in the formula. 

IV. By substituting “V” for “v” and defining “V” as scalar, velocity can be 

defined as a percentage of the speed of light. 

1. Introduction 

The reasoning in this paper is supported by experimental evidence; 

consisting of: The Michelson-Morley [1] experiment which defines the 

characteristics of light. 

It is also based on two mathematical equations: 

(1) Einstein’s definition that the speed of light is an absolute and is 

scalar. 
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(2) The Lorentz transformation which is used to compute time 

dilation ( ).γ  

Its formula is 

,
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where ‘v’ is the velocity of the object and ‘c’ is the speed of light. This 

equation will be discussed in more depth below. 

2. Problem Statement 

The basic statement which defines velocity is “The velocity of an 

object can only be determined relative to the velocity of another object.” 

Simply stated, this statement is a loop which has no starting point; thus 

it does not provide a meaningful definition - according to this statement, 

we cannot know the true velocity of any moving object. 

This statement causes a number of problems, including the statement 

- which is part of Special Relativity - that “Nothing can travel faster than 

the speed of light.” How can we know whether an object is moving faster 

than the speed of light if we cannot measure its velocity? 

What is velocity? We define velocity as a ratio - miles per hour or 

meters per second, or to generalize; the distance an object travels divided 

by the time taken to move that distance. But distance relative to what? If 

I am on a train moving at 60 miles an hour, and I walk through the train 

at 10 feet per second how far do I travel in 10 seconds? Is it just the 

distance I walk through the train or does it include the distance the train 

has moved? And what about the velocity the earth is moving through 

space? There is no reference point that we can use as a base for 

establishing velocity! 

But maybe we do! I believe that the Lorentz transformation can 
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provide a solution. 

3. The Lorentz Transformation 

The Lorentz equation is treated as dimensionless because it is 

assumed that the unit of measure of each of the terms on which the ratio 

22 cv  is based - v and c - are the same. We know from the Michelson-

Morley experiment that ‘c’ - the speed of light - is scalar, but ‘v’ is not 

scalar, it is a vector. Dividing a term which is classified as vector by a 

term which is classified as scalar does not result in a dimensionless term. 

However, there is a solution to that problem - although one cannot 

convert a scalar unit to a vector unit, one can convert a vector unit to a 

scalar unit. Velocity is a vector because it is associated with a direction, 

but direction is defined by an axis and we can give that axis any location 

or orientation that we choose; we can assume that the direction of the 

velocity of the object we are measuring is oriented to the x-axis which we 

can then define as scalar. Since the speed of light is also scalar, no 

problem arises by dividing ‘v’ by ‘c’ thus giving us the speed of the object 

as a percentage of the speed of light instead of as a value which is 

dependent on the velocity of another object. 

One problem remains with using the Lorentz transformation. ,γ  the 

Lorentz transformation constant, is used to compute time dilation yet, 

according to Special Relativity, the velocity of an object through space is 

subject to time dilation. In other words, the ‘v’ used to compute the time 

dilation constant has already had its value transformed by the Lorentz 

transformation. This is logically inconsistent. 

That problem also has a solution. I suggest that the ‘v’ used in the 

Lorentz transform equation be renamed as ‘V’ - and it would be scalar. It 

would also be a percentage of ‘c’ but its value would be that of ‘v’ before 

the application of time dilation. 
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‘v’ will remain as the velocity we know. It will be a vector; it will be 

subject to time dilation and it will be used in all of the ways it is at 

present except in the Lorentz transformation. Measuring velocity, as we 

do at present and using our best estimate of time dilation, an 

approximation of ‘V’ can be algebraically computed and divided by ‘c’ to 

give us the relation between the velocity of an object and the speed of 

light. 

It is perfectly true that the procedure described above does not really 

differ from how calculations are actually done today, but it does formally 

recognize the actual calculation we are using by correcting the logic. 
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