
Let's find the coordinate of B when A sends the beam:

                  
               Now let's calculate the light reaches B:

Now let's calculate the coordinate of B at this time:

Now B delays 2t seconds in its frame, so it's time becomes T'=2t

Now let's find the coordinate of B at this time:

So now B sends a light beam back to A, so it travels 
    seconds back to A:
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