October 30, 1998 | Name: S>OLUTIONS

EE 438 : Exam No. 2 Fall 1998

You have 50 minutes to work the following four problems.
Be sure to show all your work to obtain full credit.

The exam is closed book and closed notes.

Calculators are permitted.
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1. (25 pts.) Consider the causal LTI system described by the differénce equation
ylr] = x{n]+yr—1]
a.  (14) Use the ZT to find the impulse response h[n] for this system.

b.  {10) Use the ZT to find the response y[n] of the system to the input x[n] =
un).
¢ {1} Is this system BIBO stable?
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1. {continued)
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2. (25 pts.) Let x[n], n=0,...,N-1 be an N point signal with N point DFT
X”[kl. k=0,...,N—1.Now generate a new 2N point signal y[n], n=0,..., 2N-1 by
simply repeating x[n], i.e.
x[n], D=n=N-1
W=\ n- N, N<ngaN-1

Find a simple expression for the 2N point DFT ¥*¥ [£], £ =0,...,2N -1 in terms of
X"kl £=0,...,N-1.
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A lorncle Solution

2. (25pts.) Letx[n], n=0,...,N-1 be an N point signal with N point DFT
X"V[k], k=0,...,N—1. Now generate a new 2N point signal y[n], n = 0,..., 2N-1
by simply repeating x[n], i.e.

x[n], 0<n<N-1
yn]=
x[n—N], N<n<2N-1
Find a simple expression for the 2N point DFT Y v [k], k=0,...,2N —1 in terms of
XNk, k=0,..,N-1.

N ! - ZJTkn/
Yy = 3 ch} e N
K=o -
N~ _taimkylen T ) k2
- ¢ x(nle + & xn-nle
n= e PONRE.
o Nt ST AR LAY
. ¢ 1 g x"(ae’ e
- n =9 NI;J
S A
4 Z x"(lle .
= g N YE
n=r

. _ K20
L“"' . )ml(ﬂ N)/N - e )z’ /i co Thwo S Vitinag e

Aie faue and can be o evbined « o pne

Sym 20 - Y ' S o
y N €J )r('%\/ - )—uiru/‘,\/
YZNC“] = hé; o zgax [U ¢

07/ ;umm%h # exawn\-&

Inﬂ(&t‘u«ie & ~dews
.o J'tﬁ{zﬂ k)
yYVR jzun[ll‘fO/z/q /- e
w4 ﬁ' e =L
N opco Ko Jarbs- kK)/2n

(2, 24 =k wed 28
- 0, elce



September 28, 1998 4 EE 438 Exam No. 1

2. (continued)
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3. (25 pts.) The plot below shows the magnitude of the DFT of a cosine x[n] which

was obtained by sampling an analog waveform at a 10kHz rate.
a. (10 Estimate the digital frequency @, in radians/sample of this signal.

b.  {(5) Assuming that the analog waveform was not undersampled, what is the
* corresponding analog frequency f_?
¢.  {(5)Find the digital frequency ) closest to @, for which there is no leakage
or picket fence effect.
d.  {5) Sketch approximately what the magnitude of the DFT would look like in
this case, T g
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3. {contimmed)
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4. (25 pts.) Derive the decimation in time fast Fourier transform algorithm for a
6 point DFT. Show a complete flow diagram, including all twiddle factors for

your FET.
There are fwo ways Yo fodker the G-point DFT
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4. {continued)
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