23 March 2011 Name: SOLUTLON

ECE 438 Exam No. 2 Spring 2011

. You have 50 minutes to work the following four problems.

. Be sure to show all your work to obtain full credit.

. Be sure to budget your time so that you can put something down for each problem.
. The exam is closed book and closed notes.

. Calculators are not permitted.

1 n
1. (25 pts.) Consider the system y[n]= x{n]-3y[n—1] with input x[n]= (5) u[n].
Assume that the system is causal, and is initially at rest, i.e. Vnl=0,n<0.

a. (3) Find the Z-transform (ZT) X(z)of the input x[n]. Be sure to state the
region of convergence for X(z).

=3

(4) Find the transfer function H(z) of the system. What is the region of
convergence for H(z)?

c. (1) Is this system BIBO stable? Why or why not?

d. (4) Find the ZT Y(z) of the output. Be sure to state the region of convergence
for Y(z).

e. (13) Use a partial fraction expansion to find the output y[n].

O 2 N - LT U - . |
~ - T n =l (2T R = !
X(S)_h%)ﬂnj 2w (3} Ulny 2 e (3) . /"—_"’_‘ Zrz,, (2] >3)

They can also get full credit by looking
this up from the formula sheet.

b. Colewre, 2 mnsfnym on bhoth "7‘1}7(;25 4,L e §7}fem
N(z)= X@)-327YE)
=> U527 H2) = X@)

N2) |
X(z) = (=&

42 )=

!
Crnce. e de'éw (¢ Cau s‘q/i/ then RoC_ }3 T

C. ROC Corfains +he_ Un O}’C([ L le g/ACn]) <O

Thya-[M/L e §75’1Le;u /s BLBO


allebach
Text Box
They can also get full credit by looking this up from the formula sheet.


23 March 2011 2 ’ ECE 438 Exam No. 2

"combination” could include
intersection or union of these two

{ regions. Better to explicitly state
g{) Y@= HE XEE = o "intersection".

1. (continued)
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2. (25 pts.) Fast Fourier Transform (FFT) algorithm
a. (2) Write down the equation for the 35-point DFT.

b.  (3) Determine the approximate number of complex operations required to
compute the direct 35-point DFT. (A complex operation consists of one
complex addition and one complex multiplication.)

c.  (15) Derive the full and complete equations for a 35-point FFT algorithm. (Do
not provide a flow diagram.)

d.  (5) Determine the approximate number of complex operations required to
compute the 35-point DFT, using your 35-point FFT algorithm derived in part c.
above.

* Zthn

2
-.)_,__
W>Qﬁrjim@€ ¥ e

ry write out what is
b o each b ve hed 35 Gl opra "/ |ssr2. otherise,

) - we cannot
»wag’&yo_ we_ MIM( M ’h}fﬁ( @ (owF(@( a/_:g}—a'f'rﬂnf meaningfully
compare answers
to parts b. and d.

c. 3¥=5<
We can atwmﬁi He DFT Cmfufuﬁaﬂ pfo 7

e Fst lyels  we have frve grouys of /- pt DIFT
[lelx-fe, ¢§- 7f’ PF T ot #e second (we(

(evels

Fhan we 4k -f'lﬁx resuls 0

a'h.n
Xy (k) = Z Atny e’
b [ 2Th( M tL)
e 2‘12 7([§m+lje) 3¢
( o m=o k
= Zb KEFMJQP)‘_%-;L Pé_ XffMHJﬁj L e 5 + f—]”[:mraje Te ’zr +

m=e m=o

ke _cuWk3E b 'me -7k ¢
2617([Y~+3]e_} 1 €} T Z;\'[Smﬁ@ (’,) 3¢
mco

wr_,gza_ zr 4!«

) 2, -jZk v “)ZT, e i T g
)+ X 0e?T 4 X e F X Ty e

Note . We can also  pake 7he f}}’sf‘ (eUe(§ Confrn Seyen 7/4)“/75 07{. 5".,/,74 p/Ci‘
‘ﬁlﬂh we rad M;ob/', Ho dopvetion G(?ﬁ’dfly ,ﬁaa;[, Sridlay


allebach
Pencil

allebach
Text Box
write out what is 35^2. Otherwise, we cannot meaningfully compare answers to parts b. and d.


23 March 2011 4 ECE 438 Exam No. 2

2. (continued)
. Aurthe st e, ek gra D-pr DFT reds 49 Cafocygmting
il s Txq4a= 245 (omplx opaatins
fr the. seand kel , P coqure eack 35-p1 OFT we nad § mploc opratyag
i ptel s §X35 = 9T CUMP(»( operitims
o buds ahr| js G0 complax opiidring

Note: e altarnetve algorthw in C note also has He same * of /}(Q’( oparasing



23 March 2011

3. (25) Consider the two 8-point signals x[n]= { 6—(;:1,

W)= Wiln med 8]

l, n=0,1,2,3,4
Mn]= i

0, n=506T

n=0,1,2,3,4,5
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and

n=6,7

(10) Compute the aperiodic convolution z[n] of these two signals.

b. (12) Compute the 8-point periodic (circular) convolution w[n] of these two

signals.

¢. (3) Determine to what length N both signals must be padded with zeros for the
entire non-zero part of the aperiodic convolution z[#] to be contained within the
N -point periodic (circular) convolution w[n] for some range of values of n.
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3. (continued)
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4. (25 pts) Consider the 10-point signal x[n] = cos(5zn/10),n=0,...,9.

a) (3) Sketch x[n]. '

b) (15) Find an expression for the 10-point DFT X'°[k] of x[n] in terms of the
sinfwN /2)

function psinc, (@)=
peincy (@) sin(w /2)

for an appropriate value of N.
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Should probably explicitly state that in part c., you are
going to approximate the magnitude of this overall
expression by the sum of the magnitudes of the two
terms. This approximation is based on the idea that the
two terms do not overlap too much.
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4.  (continued)
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