Opti 503A Final Exam Solutions Spring 2013

Problem 2) Method 1:

F(s)=[ " f(0exp(-izzsx)dx = [ cos(2zx) exp(~izzsx)dx
1 ¥ ] _ _
= 7[_3,4 [exp(i27X) + exp(—i2zx)]exp(—i27zsx)dx

= 11" {expli2n(1- s)x] + exp[-i2z(1-+ 5)x]}dx

_ expli(37/2)(1 )] - exp[-i(37/ 2)(1-5)] _ exp[-i(37/2)(1+5)]-expli(37/ 2)(1+5)]
B i47(1-5) —id7r(1+5)

_ 2isin[(37/2)(1-s)] | —2isin[(37/2)1+5)] _ 3. ~ )
- i47(1—s) + Tidn(ss) = 4{sinc[3(s -1)/ 2] +sinc[3(s + 1)/ 2]}.

Method 2: f(x) =Rect(2x/3)cos(2zx). Therefore, using the scaling and convolution theorems
along with the fact that # {exp(£i2zs,X)} = 5(sFs,), we will have

F(s) = 3sinc(3s/2) *1[5(s —1) + 5(s +1)]

= 2{sinc[3(s—1)/ 2] +sinc[3(s +1)/ 2]}.




