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Similarly, in the frame K’ the wave front is specified by
At = x?+y?+2%)=0 (11.14")
With the assumption that space-time is homogeneous and isotropic, as im-

plied by the first postulate, the connection between the two sets of coordinates
is linear. The quadratic forms (11.14) and (11.14") are then related by

C.2l‘/2 _ (xlz + y12 4 Zr?.) o= /\2[62[2 - (x:z 2 yz oy ZZ)] (1115)
where A = A(v) is a possible change of scale between frames. With the choice of
orientation of axes and considerations of the inverse transformation from K' to

K it is straightforward to show that A(v) = 1 for allv and that the time and space
coordinates in K' are related to those in K by the Lorentz transformation

xg = v(xo — Bx1)

%1 = 'Y(xl - ,Bx()) (11 16)
Xy = X .
X3 = X3

where we have introduced the suggestive notation x, = ¢I, X1 = 2z, X2 = X,
x; = y and also the convenient symbols,

v
B=7 B=Ipl (11.17)
y=@-p)"

The inverse Lorentz transformation is
xo = y(xo + Bxi)
%1 = (i + Bxb) (1118)
Xy = X2
X3 = X3

It can be found from (11.16) by direct calculation, but we know from the first
postulate that it must result from (11.16) by interchange of primed and unprimed
variables along with a change in the sign of B. According to (11.16) or (11.18),
the coordinates perpendicular to the direction of relative motion are unchanged
while the parallel coordinate and the time are transformed. This can be contrasted
with the Galilean transformation (11.1).

Equations (11.16) and (11.17) describe the special circumstance of a Lorentz
transformation from one frame to another moving with velocity v parallel to the
x, axis. If the axes in K and K' remain parallel, but the velocity v of the frame
K' in frame K is in an arbitrary direction, the generalization of (11.16) is

x6= vy — B - X) 1 19)
v =x+ 22D @0p - v |

The first equation here follows almost trivially from the first equation in (11.16).
The second appears somewhat complicated, but is really only the sorting out of
components of x and x’ parallel and perpendicular to v for separate treatment
in accord with (11.16).
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