EE3610 Signals and Systems Spring 2009

7. Consider the finite-length sequence

x[n]=28[n]+8[n—1]+8[n-3].

(1) Compute the five-point DFT X[k]. (3%)

(2) If Y[k]=X’[k], determine the sequence y[n] with five-point inverse DFT
for n=0, 1, 2, 3, 4. (4%)

(3) If N-point DFTs are used here, how should we choose N such that
y[n]=x[n]*x[n], for 0<n< N -1.(3%)

8. You are givenx[n]= lnl(%) <25 X (Q). Without evaluating X (Q), find
y[n] if:
1) 7(Q)=Im{X(Q)}. 3%) . 2Ly

@ Y(Q)=X(Q)®X(Q+3). 3%) /Uﬂ /’OX[MQ o
@) 7(Q)=e/[X(Q+5)+X(Q-5)]. (4%)
i 5

9. When the input to an LTI system is
x[n]=(3)"uln] +:lr uln],
the output is
y[n]=6(3)"uln]+6(3)" ulnl,

(1) Find the frequenéy response H(Q) of the system. (4%)

(2) Find the impulse response 4[] of the system. (4%)
(3) Write the difference equation that characterizes the system. (2%)

10. Consider the signal

x[n]= sin(%) —2005(7—;2) ;

Suppose that this signal is the input to LTI system with the impulse response 2\
h 5 ~,// \
W= sin(zn/ 6) sm(ﬂn / 2) \k / A
z'n’

(1) Determine and sketch X(Q) and H(Q). (6%)
(2) Determine the output y[»] of this system. (4%)

,0<Q<W
0, W<Q<rx

sin(Wn)
n

(Hint: x[n]=

0<W<z > X(Q):{



