
Problem 10.16. Show that if T is a multiple of the period of fc, then the terms 
sin(2 )cf tπ and cos(2 )cf tπ are orthogonal over the interval [ ]0 0,t T t+ . 
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where we have used the equivalence cosA - cosB = 2sin[(A+B)/2]sin[(B-A)/2)]. If T is a 
multiple of the period of fc, then fcT = integer, and 0)2sin( =Tfcπ . 

Therefore, . That is, ∫
+
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0)2cos()2sin( ππ )2sin( tf cπ  and )2cos( tf cπ  are 

orthogonal over the interval [t0, t0+T]. 
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