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PROBLEM:
In the following cascade of systems, all of the individual transfer functions are known.
X[n] v1[n] v2[N] y[n]
— Hi(2 = Hx(2) = H3(2 |——
—2 —3 —1 10
Hi(z)=z2“+2 Hy,(2) =4—3z Hs(2) =

8—-10z14+3z2

(&) Find the second output v,[n] when the input signal x[n] is an impulse, i.e., x[n] = §[n]. Give a
genera formulaintermsof o and g forn > 0.

(b) Determine H (2) the z-transform of the cascaded system. Simplify H (z) by factoring the numerator
and denominator.

(c) Consider theimpulse response of the cascaded system, i.e., the response y[n] when theinput isx[n] =
3[n]. Prove that the impulse response hasthe form h[n] = G «" for n > 4. Find valuesfor o and G.
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In the following cascade of systems, all of the individual transfer functions are known.

z[n] vy [n] va(n] y[n)
— Hi(2) s H>(2) o Hi(z) P—
N =2, -3 - -1 o 10
Hi(z)=2""+z2 Hy(z) =4-3z Hi(z) =

8 —102-1 4322

(a) Find the second output vs[n] when the input signal z[n] is an impulse, i.e., z[n] = §[n).

Hi(z)H>(2) = (Z_z-f 2-3)(4*324)
= 4g% ;23321
=2 whaw. x[n] = &0
V, L") = 4 x[n-2] + x[n-3]- 3xTr-4] o,

= 48[n-2]4 §[n-3]- 38In-4] 1 [E\
N

(b) Determine H(Z) the z-transform of the cascaded system. Simplify H(z)by factoring

the numerator and denominator. f -
H(2)= H,(z) Hy(2) H3(2) ML T

TRANSFEFER FONS

H(z)= (Z%+2°)(4-3€") w0

8-10z2"'+ 327 % FACTOR PENOM:
(432" N2-Z)

H(z) = {O (Zﬁz+£3) oo L CANCEL THE TERM
' > _a- (4-32") FrRom
BorH l»JILMi'l DENOM

(c) Consider the impulse response of the cascaded system, i.e., the response y[n] when
the input is z[n] = &[r]. Prove that the impulse response has the form A[n] = G a”
for n > 4. Find values for e and G.

Use 74(2) 7o &ET DIFFERENCE EQN FOR
OVERALL SYSTEM: G—GO\n’%

yinl= % yIn-1] + Sxn-21 + 5xin-3]. |yinl= 606 z)"

) Sowe DirE.ean: kW=l
Pore @ z2=% yia1=S  yi4l=34s

> (&) | | ypiers yishym
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