EECS 20. Final Exam 15 May 1999

Please use these sheets for your answer. Add
extra pages if necessary and staple them to
these sheetaWrite clearly and put a box

around your answer.
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1. 15 pointsAnswer these short questions and use the space below for your calculations.
(@) The solutions of the equatief*’ = 1 aref =
(b) Expresscos 36 andsin 36 in terms ofcos # andsin 6:

cos 30 =
sin 30 =
(c) For whatreal-valuednumbersv is the functionx periodic:

Vn € Ints, x(n) = coswn

and what is the period?
(d) The general form of the following matrix far > 0 is:

il -
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Figure 1: An LTI system can be built using unit delays, gains, and adders

2. 15 points A LTI system can be built using unit delay elementsgainsa, and adders, shown
on top of Figurel.

(&) Express the relation between the input and output of the system in the lower part of the
figure in the form:

y(n) =ary(n — 1)+ ---agy(n — k) + byu(n — 1) + - - - bpyu(n —m),
i.e. determiné:, m and the coefficients;, b; for the system in the figure.

(b) Determine the frequency respondéw) of this system using the fact that= H(w)u
whenu is given byvn, u(n) = e/“".



3. 15 pointsConsider the difference equation system:
Vn, y(n) = 0.5y(n — 1) + u(n — 1).

(&) What is the zero-state impulse response of this system?
(b) Use this result to obtain the zero-state impulse response of the system:

Vn, y(n) = 0.5y(n — 1) + u(n — 1) + u(n — 2).



4. Consider the moving average system

0.5

Vt € Reals y(t) = / x(t — s)ds.
s=—0.5

(a) What is the impulse respongef this system?
(b) What is its frequency response?

(c) Use the previous result to determine the respansehen the input isvt, z(t) =
sin(wt).



5. 15 pointsLet = be a continuous-time signal with Fourier Transfalin= F'7T'(z), with

X(w) = 1, |w| <27 x 8,000 rads/sec
W)= 0, otherwise

Let y = Sampler(x), Y = FT(y). Letw = ldeallnterpolator, o Sampler(x), and
W = FT(w).

(a) SketchX,Y,andW for T' = 1/20,000 sec andl’ = 1/12,000 sec.
(b) Forwhat values of"is x = w?



6. Construct a state machine with= Y = {0, 1} whose response function is: H(u) = y,
then

0, ifu(n—3),u(n—2),u(n —1)=000o0r010
> = .
vn 20, y(n) { 1, otherwise
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Figure 2: The machin& simulates maching/

7. Find a simulation relatio and show thafV simulates)M



