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1. (30 points) Analyze the following block diagram,

X[Nn]

y[n]

(a) Develop the relation between y[n] and x[n]. (10 points)
(b) Determine the corresponding transfer function H(z). (10 points)

(c) Plot its pole-zero diagram. (10 points)
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2. (30 points) Let x[n] be a length-7 sequence given by
{x[n]}={1 3 -1 0 -2 2 1}
with a DTFT X(e’”). Evaluate the following functions of X(e’?)without computing the
transform itself:
(@) X(e’") (10 points)
(b) j_’;\X(ef“) “dew (10 points)

o f e

2

dw (10 points)
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3. (30 points) A causal LTI system has the system function

1+2z7' + 272

H(z)= .
(1+ 52_1 Y1-z

(a) Is the system stable? Why? (5 points)
(b) Find the impulse response A[n]of the system. (10 points)
(c) Find the output of this system, y[n], for the inputx[n] = 8[2n—10]. (5 points)

(d) Determine the region of convergence for the output z-transform Y(z) when input z-

(1-z7)

(1-3z")A+z") (10 points)

transform X(z) =
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4. (30 points) A discrete-time causal LTI system has the system function

(1+02z7H1-92z7)
(1+0.81z7%)

H(z)=

(a) Is the system stable? Why? (5 points)
(b) Sketch the pole-zero diagram of this system. (5 points)

(c) Find expressions for a minimum-phase system H_. (z) and an all-pass system

min

H, (z)such that H(z) = H ;,(2)H ,(2). (20 points)
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5. (30 points) The continuous-time signal
x,(t) = sin(207) + cos(40xz)
is sampled with a sampling period T to obtain the discrete-time signal
] = sin(™) + cos(2)
5 5
(a) Determine a choice for T consistent with this information. (10 points)
(b) Is your choice for T in Part (a) unique? If so, explain why. If not, specify another
choice of T consistent with the information given. (10 points)

(c) Determine the Nyquist frequency and the Niquist rate of x_.(¢). (10 points)



