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Problem 1

Write the difference equation for the negative feedback system with open loop gain Gop = 1000 and
feedback path gain Gfeed = 0.6 and delay equal to one sample. Draw the corresponding block diagram.

y[n] = 1000x[n]− 600y[n− 1]

Problem 2

Draw the block diagram of the causal discrete-time linear time-invariant filter with input x[n] and output
y[n] is governed by the following difference equation:

y[n] = 0.8y[n− 1] + x[n]− 1.25x[n− 1]
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Problem 3

Derive the closed-form expression of the impulse response h[n] of the combined system consisting of systems
governed by the given difference equations, with input x[n] and output y[n], if the systems are connected
parallel and in series. List the first four values of the impulse response of the combined system.

y1(n) = 3x1(n) + 2x1(n− 1)− 1

3
y1(n− 1) and y2(n) = 2x2(n)− 3x2(n− 1)− 1

4
y2(n− 1)

h1[0] = 3, h1[2] = 1, h1[3] = −1

3
, h1[4] =

1

9
,

h2[0] = 2, h2[2] = −7

2
, h2[3] =

7

8
, h2[4] = − 7

32
,

Therefore, we can draw conclusion that the impulse responses are:

h1[n] = 3δ[n] + δ[n− 1]−
(
1

3

)n−2

u[n− 2]

h2[n] = 2δ[n]− 7

2
δ[n− 1]− 7

8

(
1

3

)n−2

u[n− 2]

a) in parallel

hparallel[n] = h1[n] + h2[n] = 5δ[n]− 5

2
δ[n− 1]−

((
1

3

)n−2

+ 0.875

(
1

3

)n−2
)
u[n− 2]

h[0] = 5, h[1] = −5

2
, h[2] =

13

24
, h[3] = − 31

288

b) in series (cascade connection)

hseries[n] = h1[n] ∗ h2[n] =
+∞∑

k=−∞
h1[k] · h2[n− k] =

∞∑
k=0

h1[k] · h2[n− k]

=

∞∑
k=0

(
3δ[k] + δ[k − 1]−

(
1

3

)k−2

u[k − 2]

)
·

(
2δ[n− k]− 7

2
δ[n− k − 1]− 7

8

(
1

3

)n−k−2

u[n− k − 2]

)

2


