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1. (a) Let x(t) and y(t) be periodic signals with fundamental perlod T, and T, 1espect1vely Undet\vyhat
conditions is the sum x(t)+y(t) periodic, and what is fundamental perlod of [hlS “signal if it'is penodx?’
(b) Let x[n] and y[n] be periodic signals with fundamental perlod N and N,, respectxvely Under what

conditions is the sum x[n]+y[n] periodic, and what is the fundamental perlod of this s;gnal if it is periodic ?

(10%) - - fe1383¢
2. Consider a system with input x(t) and with output y(t) given by /\%&"
5 } 3s
> 321 *lb’ 21, 1o
Y@= Y x(0)8(t —nT) /HL,L i
e .+ TR AR 1

a) Is this system linear 7 - ’ -
() Is this system linear ? - M\
(b) Is this system time-invariant 7 . .
For each part, if your answer is yes, show why this is so. If your answer is no, Produce a

counterexample. (10%) ' p R '164/(/ .

3. Consider the block diagram in figure as shown. The system is causal and is mmally a\rest

(a) Find the difference equation relating x[n] and y[n]. Xyt o [ ] 4 o
(b) For x[n]= & [n], find r[n] for all n. _ n l’f"J y[n]
(c) Find the system transfer function; H(z)=Y (2)/X(z). (15%) x[n] ¢

) c’"m. | Z—1

4. (a) Find the Fourier transform of x(t)= Z —_MAJJJ’*J‘ 4 >

(b) * Find the Fourier transform/ of’rlfw/m'mmpulée x[n]= 5 [n] é)”ﬁ 1
(c) Find the Fourier transform of x@ —M ) Q@
(d) Find the Fourier transform of =cXpH, n) (’)0% ﬁé/b
5. For a system y[n]=x[n]p[n], where Wt Jw . l
X[n] = (-1)" S -0 << Co e o PN
pln] = [1+(-1)")/2 L -0 < <0 §

Determine X(o), P(®), and Y(w). " Where X(w), P((n) and Y(OJ
y[n], respectively.(15%) e

6.Given a sequence/Ln] that is %ero for gglg,_Bmo;f_t.hat T
2"X(2)] 200 f[k]\where X(2) is the z-transform_of. xj_]_(lOW ) Sk E e :
xme‘“ ey 2K \
7. Consider the followmg state-variable system as follows(a)_Find the matrix e*. (b) Find the transfer f_unc'tion

H(s) of this system. Hint: H(s) D+ C(sI-A) 'B.(20%) Je 1 g;* Z <‘ I
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