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(

ct′

x′

)

=

(

cosh ω1 − sinh ω1

− sinh ω1 cosh ω1

)(

cosh ω2 − sinh ω2

− sinh ω2 cosh ω2

)(

ct
x

)

:0DJK;45:01��P>IKL<J:�¡Ñ4513<;<E1�DEH5-�KL:013<E1�25451�2���<L>?2 DJ),+.<J'�>IKE:=+.2
(

cosh ω1 cosh ω2 + sinh ω1 sinh ω2 − cosh ω1 sinh ω2 − sinh ω1 cosh ω2

− sinh ω1 cosh ω2 − cosh ω1 sinh ω2 sinh ω1 sinh ω2 + cosh ω1 cosh ω2

)

=

(

cosh(ω1 + ω2) − sinh(ω1 + ω2)
− sinh(ω1 + ω2) cosh(ω1 + ω2)

)

�w:01�FG>IM5:=45:�KT�IK�:=DWK[>?-=DJ+!>I4545:0KE:0�&%{×�� <�45:=1���13DEST7U8;:02545:=/?g?13:�K;/.:=-�K

tanh(ω1 + ω2) =
sinh(ω1) cosh(ω2) + cosh(ω1) sinh(ω2)

cosh(ω1) cosh(ω2) + sinh(ω1) sinh(ω2)

=
tanh(ω1) + tanh(ω2)

1 + tanh(ω1) tanh(ω2)
=

v1

c
+ v2

c

1 + v1

c

v2

c
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(ct′)2
− x′ = (cosh ct − sinh x)2

− (− sinh ct + cosh x)2

= (ct)2(cosh2
− sinh2) + x2(sinh2

− cosh2) = (ct)2
− x2

�Ï:=<�KE<L>?2 DJ),+.<J'!:013<E1�2�f�8B13:�Ò{<E1�:=/.25:0DEDJ1Z'�:0K
∆x = x2 − x1

@
∆t = t2 − t1

∆x′ = γ(∆x − v∆t)

∆t′ = γ(∆t −
v

c2
∆x)
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c2∆t2 − ∆x2 > 0
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c2∆t2 − ∆x2 < 0
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