EE3610 Signalsand Systems Fall 2010

Homewor k No. 4 Solution

1. Let x[n] beaperiodic signal with period N and Fourier coefficients a.
(1) Expressthe Fourier coefficients by of |x[n]|2 in terms of ay. (10%)

Since x[n]- %% a, and x[n|~ %@ a’,. By using the convolution

property, we have: X[ x [n]—|X[n]| ~ %@ = § ad,.

|=<N>

(2) If the coefficients ax arereal, is it guaranteed that the coefficients by are al'so
real? (10%)
From (1), it isclear that the answer is yes.

¥
2. When the impulse train x[n]= § d[n- 4k] is the input to a particular LTI
k=-¥
system with frequency response H (ejw) , the output of the system is found to be

y[n] = cosgﬁ—pn+32. Determine the values of H (ej"p’z) fork=0,1, 2, and
2

3. (20%)

3 .
The F.S. of x[n] are a, :%é x[nje 12k :% for all k. The output signal y[n]

n=0
can be express as.

y[n] :és akH (ejzpk/4)ej2pkn/4

k=0
:%(H (ejO)ejo +H (ejD/Z)ejnp/Z +H (ejp )ejnp +H (ej3p/2)ej3np/2)

Do aﬁlmgo
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3.

You are given x[n]:n(J/Z)‘”‘—' 9i9® X (W). Without evaluating X (W), find
y[n] if
(1) Y(W)=Re{x (W)} (5%)

b Since x[n] isreal and odd, X (W) ispureimaginary, thus y[n]=0.

(2 Y(W)=dX(W)/dW (5%)
b y[n]=- jnx[n] =- jnZ(J/Z)‘”‘.

() Y(W)=X(W)+X(-W) (5%)

b y[n]=x[n]+x[-n] =n(/2)" - n(y2)" =0

@ Y (W) =e""X (W) (5%)
b y[n]=x[n- 4]=(n- 4)(y2)""

Let x[n] and h[n] be the signals with the following Fourier transforms;
X (eM)=3e M +1- e + 28/
H (ejW) =2e - g W+
Determine y[n] =x[n]* h[n]. (15%)
y[n]=x[n[*h[n]
=(3d[n- 1] +d[n]- d[n+1]+2d [n+3])*(2d[n- 2]- d[n- 1] +d [n+4])
=6d[n- 3]-d[n- 2]- &d[n- 1] +d[n]+4d [n+1]- 2d[n+2]+3d[n+3]
+d[n+4]- d[n+5]+2d[n+7]

Consider the finite-length sequence x{n] = 2d[n] +d[n- 1] +d[n- 3].

(1) Compute the five-point DFT X[k]. (10%)
b X[k]=2+e #*+& 3%,

(2) If Y[K]=X?[K], determine the sequence y[n] with five-point inverse DFT
for n=0~ 4. (10%)

YIK] = X2[K] = 4+4e ¥ +@ 284 4 4e7 15N 4 0 1BK 4 g 108K
= 4+5¢ B* 4 g 128K 4 4o 138K 4 9 148K

\" yin] =4d[n]+5d[n- 1] +d[n- 2] +4d[n- 3] +2d[n- 4]

(3 If N-point DFTs are used here, how should we choose N such that
yin] =x{n]* x{n], for OENn£ N - 1. (5%)
P N=4+4-1=7.



