Opti S03A Solutions 1/1

Problem 19) a) F{cos(27 f,x)} =3 F{exp(i27 f,x) +exp(=i27 £, )} =2 [5(s = £,) +5(s + £,)].

b) F{sin(2x f, x)} =% F{exp(i2x f,x) —exp(—i2x f,x)} =%[5(s—fo)—5(s+fo)].

¢) Ficos® (mf,x)} =1 F{l+cos(2r f,x)} = 25(s) +4[6(s = £,)+ (s + £,)].

d) Differentiation theorem:

f=[" F(s)exp2zsn)ds - % = [ 2asF(s)expi2zsn)ds — 7 {%} —275F (s).
Therefore,

f{%cos%nfox)} =i27s {15(5)+ F[8(s— 1)+ 8(s + £)1} =0+ ZE[£,8(s = £,)— £,5(s + £,)].
Carrying out the differentiation, we find

F{2n f, sin(z f,x)cos(x f,x)} == f,F {sin(27 f,x)} = iﬁzfo [6(s—f)—(s+ f)]

Consequently,

F{sin7 f,x)} =5-[8(s = £,) = (s + f3)].

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




