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CHAPTER 1 SPACETIME: OVERVIEW
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FIGURE 1 -1 . The town as plotted by Daytime and Nighttime surveyors. Notice that the line of 
Daytime magnetic north just grazes the left side of the north gate, while the line of Nighttime North-Star 
north just grazes the right side of the same gate. Steel stakes A, B , C , D  driven into the ground mark the 
comers of a disputed plot of land. A r shown, the eastward separation of stake A  from the north-south line 
measured by the Daytime surveyor is different from that measured by the Nighttime surveyor.

St u d e n t  c o n v e r ts m iles to m e t e rs

from one expert his method of recording locations of gates of the town and corners of 
plots of land based on magnetic north. At Night School he learned the other method, 
based on North-Star north.

As days and nights passed, the student puzzled more and more in an attempt to find 
some harmonious relationship between rival ways of recording location. His attention 
was attracted to a particular plot of land, the subject of dispute between Daytimers and 
Nighttimers, and to the steel stakes driven into the ground to mark corners of this 
disputed plot. He carefully compared records of the two surveyors (Figure 1-1, Table
1- 1).

In defiance of tradition, the student took the daring and heretical step of converting 
northward measurements, previously expressed always in miles, into meters by multi-
plying with a constant conversion factor k. He found the value of this conversion factor 
to be ^ =  1609.344 meters/mile. So, for example, a northward separation of 3 miles 
could be converted to ^ X  3 miles =  1609.344 meters/mile X 3 miles =  4828.032 
meters. "At last we are treating both directions the same!” he exclaimed.

Next the student compared Daytime and Nighttime measurements by trying 
various combinations of eastward and northward separation between a given stake 
and the center of the town square. Somewhere rhe student heard of the Pythagorean 
Theorem, that the sum of squares of the lengths of two perpendicular legs of a right 
triangle equals the square of the length of the hypotenuse. Applying this theorem, he 
discovered that the expression

Daytim e Daytim e
/  northward \ 2 eastward

k X 1 separation I + separation
\  (miles) /  _ (meters)

( 1- 1)
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Ō x̄

ct̄

vt

P
(x̄, ct̄)

(x, ct)



Os princípios da 
relatividade especial

<latexit sha1_base64="QCDwnaWTqDLFbDQHk68bXkUx42Y="></latexit>✓
ct̄
ix̄

◆
=


cos↵ � sin↵
sin↵ cos↵

�✓
ct
ix

◆

<latexit sha1_base64="YkKI1amllyLd52jFqyb7nrHksoI="></latexit>

c2t̄2 � x̄2 = c2t2 � x2

<latexit sha1_base64="8XLADGx6EKl7VKcICl7lCJq4EoQ="></latexit>✓
ct̄
x̄

◆
=


� ���

��� �

�✓
ct
x

◆

O x

ct

Ō x̄

ct̄

vt

P
(x̄, ct̄)

(x, ct)



Transformação de Lorentz
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