Solution to ECE 315 Test #6 FO3

1. The complex CTFS harmonic function for areal-valued even periodic time function
ispurely real.

The complex CTFS harmonic function for a real-valued odd periodic time function
ispurely imaginary.

2. The CTFS harmonic function, X[k], for the signal, x(t)=5cog20xt) using a
representation time, T, that is twice the fundamental period of x(t) is of the form,
X[k] = A(8[k—a]+ o[k +a]). Find Aand a.

A=572 ,a=2

From the table, cos(ZﬂfOt)@%(é[k— m+d[k+m]) , T.=mly=m=2
cos(zom)@%(a[k_thm 2) . T 2x%:é

Multiplying both sides by 5, SCOS(ZOM)@g(S[k— 2l+dk+2])) , T =

gl

3. The CTFS harmonic function, X[k], for the signal,

X(t) = rect(2(t - 1)) comt{;) rect(2t) = com t 31],

is of the form, X[k]=Asinc(ak)e ™. Find A, a and b using a representation time,
T.=T,

A=12 ,a=16,b=2/3

From the table, rect(t }k lcom{ ¢ ]@Sﬂsinc{_rﬂ k]
0
rect 2t *—comt{ }—>—S| c{ ]

Multiplying both sides by 3, rect(2t)*com 5 = lsmc{gj

Transforming t into t - 1 in the rectangle function and using the time-shifting property,

rect(2(t-1)) # Com{_F_s m( ]e_,zmo

where fozTi:%. Therefore rect(2(t—1))*comt{ J<—> ({ }B_J
0




