Opti 503A Midterm 2 Solutions Spring 2012

Problem 2) a) #{cos(2~ fox)}:%j{exp(iZﬁ f,X) +exp(-i2z fox)}:%[é(s— f,)+o(s+ f,)]

b) F{sin(2z f,x)} = - F{exp(i2x f,X) —exp(-i2~z fox)}:%[é(s— f,)—o(s+ f,)].
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¢) F{cos’ (x f,X)} =3 F{L+cos(27 f,)} =1 5(5) + 7 [5(s~ f,) +5(s+ f,)].

d) Differentiation theorem:
df(x) df(x) | _.
f(x)= j F(s)exp(i2rsx)ds — ——2 j i2775F (S) exp(i27sx)ds —)J{ } i2775F (9).
Therefore,
f{icosz(ﬂ fox)}z i275{25(s) +[(s— f,)+5(s+ f,)]} =0 '2”[f S(s—f,) - f.5(s+ f)].
dx 2

Carrying out the differentiation, we find

F{-2xf,sin(z f,x)cos(x f,x)} = -7 f,F {sin(27 f,x)} = i”;" [6(s- f,)—o(s+ f)].

Consequently,
F {sin(27z f,X)} :%[5(5— f)—&(s+ )]

This is the same result as obtained in part (b).




