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The	laws	of	physics	are	
the	same	in	all	inertial	
frames	of	reference.	

The	speed	of	light	is	the	
same	in	all	inertial	
frames	of	reference.	



¡  “Proper	Time”	=	Δτ	=	Δt
0	

§  The	time	interval	measured	in	a	frame	where	the	

two	events	occur	at	the	same	spatial	coordinate	–	

i.e.	the	frame	moving	with	your	clock	

¡  The	time	interval	Δt	measured	in	any	other	
frame	moving	with	respect	to	this	frame	will	

be	longer	

§  Δt	=	γΔt0	



¡  “Proper	Length”	=	L
0	

§  The	length	of	an	object	measured	in	a	frame	

where	it	is	at	rest	

¡  The	length	L	measured	in	any	other	frame	

moving	with	a	velocity	with	respect	to	this	

frame	that	has	a	component	along	the	length	

will	be	shorter	

§  L	=	L0/γ	
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If	S’	is	moving	with	speed	u	in	the	positive	x	direction	relative	to	S,	then	the	

coordinates	of	the	same	event	in	the	two	frames	are	related	by:	

Note:	This	assumes	(0,0,0,0)	is	the	same	event	in	both	frames.	

ʹx = x −ut
ʹy = y
ʹz = z
ʹt = t

Galilean	transformation	
(classical)	

ʹx = γ (x −ut)
ʹy = y
ʹz = z

ʹt = γ (t − u
c2
x)

Lorentz	transformation	
(relativistic)	



If	S’	is	moving	with	speed	u	in	the	positive	x	direction	relative	to	S,	then	the	

coordinates	of	the	same	event	in	the	two	frames	are	related	by:	

Δ ʹx = Δx −uΔt
Δ ʹy = Δy
Δ ʹz = Δz
Δ ʹt = Δt

Galilean	transformation	
(classical)	

Δ ʹx = γ (Δx −uΔt)
Δ ʹy = Δy
Δ ʹz = Δz

Δ ʹt = γ (Δt − u
c2
Δx)

Lorentz	transformation	
(relativistic)	












