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This test has 2 questions and 7 pages. Please provide your answers below each question. Tables
2.1, 2.2, and 2.3 of your textbook are provided on pages 5 and 6. You may use page 7 for drafting.

QUESTION 1 (8 points)
Consider an LTI system with unit impulse response
sin(7n/3)

an
a) (lp) Provide a graphical representation for the frequency response of the system H (ejw).

hln]=

b) (4p) Determine the output of the system y[n] if the input is x[n]=6[n+1]-6[n-1].
c) (3p) Give an example of a non-zero input signal for which the output of the system will be 0 for
all n.






QUESTION 2. ( 7 points)

Consider the following Fourier Transform:

Determine the signal x[n] that corresponds to this Fourier Transform.






TABLE2.1  SYMMETRY PROPERTIES OF THE FOURIER TRANSFORM

Sequence Fourier Transform
x[n] X (1)
1. x*[n] X*(e—J®)
2. x*[—n] X*(ej“’)
3. Re{x[n]} Xe(e!®) (conjugate-symmetric part of X (e/%))
4. jImix[n]} X ,(e/®) (conjugate-antisymmetric part of X (e/@))
5. x¢[n] (conjugate-symmetric part of x[n]) XR((’j‘”) = Re{X (L’f“’)}

6. x,[n] (conjugate-antisymmetric part of x[n])  jX[(e/®) = jTm{X (e/®)}

The following properties apply only when x[n] is real:

7. Any real x[n] X (e/”) = X*(e=/®) (Fourier transform is conjugate symmetric)
8. Any real x[n] Xp(e/®) = Xp(e=7®) (real part is even)

9. Any real x[n] X/(ef""_) = —X](e‘j‘”) (imaginary part is odd)

10. Any real x[n] |X (e/?)| = |X (¢e—/®)| (magnitude is even)

11. Anyreal x[n] LX (e1®) = —/X (e7/®) (phase is odd)

12. x.[n] (even part of x[n]) XR(ei®)

13. x,[n] (odd part of x[n]) iXp(el?)

TABLE2.2 FOURIER TRANSFORM THEOREMS

Sequence Fourier Transform
x[n] X (e/®)
vln] Y (ei®)
1. ax[n] + by[n] aX (e/?) + bY(e!?)
2. x[n —nyg] (ng an integer) e—IOnd X (eJ®)
3. /@0 x[n] X (el (@=wq))
4. .l’[—H] X (()—'J"U)
X*(e!?) if x[n] real.
< dX (el®)
5. nx[n] s,
dw
6. x[n] * v[n] X (e/@)Y (el @)
L. ™ o b =03
7. x[nlyln] — [ X"y’ )do
2 )y

Parseval’s theorem:

o0 T

8. Z I-"'[”]l2 = % |X ((’jw)Izdw

n=—0Q

o0 1 b . ,
0. Z x[n]y*[n] = 2—/ X (/)yY*(e!)dw
T

n=—oc v,




TABLE 2.3  FOURIER TRANSFORM PAIRS

Sequence Fourier Transform
1. §[n] 1
2. 8[n —ng) e—Jong
&0

3.1 (=00 = n = 00) Z 2m8(w +27k)

k=—00
4. a"uln] (Ja| = 1) ;

[ —ae—Ji@®

| 00
5. ll["] m-‘l' Z 78((0-‘}-2”/\')
k=—00
1

6. (n+ Ha"uln] (la| < 1)

— D
(1 —ae=7?)=

" sinwy,(n+ 1 1
74 #’u[n] (Ir] =1 . ——
sSin (l)ly l e 2)- cos wp(,—jw + ree—Jlew

8. sin wen X (i) = 1, |o| < we,

mn 0, w. <o =mx
9 AT 1, 0=n 5 M sm[w.( M+ 1)/2](7_1'(0‘,\11;2

0, otherwise sin(w/2)
oo
10. e/@on Y 2m8(w — wg +27k)
k=—00

11. cos(won + @) Z [me!?8(w — wq + 27k) + e 8w + wq + 2mk)]

k=—0o0







