Solutions to Mitra 8.53 and 8.54

8.53 (a) Hy(z)=2+23z " + 73272 + 43772 ~1577%,
Gy(z)=—4-247"" 485272 42773 -377%,
-15 -4 11
Sg=——=5 yy=—=-2 Ky= -
1T 3 =5 TR0 11
H3(2) =K4(H4(2)-84G4(2)) =2+ 13271 =322+ 32:_3,
G3(2) = K4(G4(2) - yaHs(2) =2+ 2177  +8272 - 3773,
3 2 1
=2 el y3=2=1, Ky=—=05.
%= 373 37141
Hy(2) = K3(H3(2) - 83G3(2)) =2 #1721 = 12772,
Gy(2) =K3(G3(z) - y3H3(z)) 44207713772
-12 4 1 1
=—=4,‘ =—=2’ K =—=——,
=y =hn=, 2512877
H(2) = K2(H2(2) - 5:,G2(2)) =2+ 927, G1(2) = K2(G2(2) - 12H () =2 - 327
9 2 1

=_=_3’l =_=1’ K =—=0.25-
o -3 " 2 1 143

8y = Hy(2) = Kl(Hl(z)— 6161(1)} =2, y9=Gpl2) = Kl(Gl(z) - ?lHl(z)) =-3.

A realization of the transfer function pair H,(z) and G4(z) is shown below:



X r'.-:(z ) r\z

(b) Hy(2)=3-17z"1-28272 - 3773 + 2774,

Gs(z) = 6-467"1 111772 =273 + 2774,
2 6 1
Sy==1y,=2=2 Kg=——=-1.
4= T4y 47102
Hi(z)=K4 (H4 (z) - 04Gy4 (z)) =3-29771 83777+ 102_3.

G3(2) =K4(G4 (@) - y4H4(2)) =12+ 557271 — 47772 4+ 2773,
10 12 1 1
=S, yy=m a4, K= -
O3=y =S 3=y 3122019
Hy(2) = K3(Ha(2) - 85G5(2)) = 3+ 1627 -8772,
Ga(2) = K3(G3(z) - ]f3H3(z)} =—9-15z"1+2772.

-8 -9 1 1
= =4, yp=—=-3 Kp=——=——.

%= 2773 272

Hy(2) = K»(Hy(2) - 8:G5(2)) = 3+ 427", G(2) = K5(Ga(2) - y2H,(2)) = =3+ 227"
4 -3 1 1

=222, m=—=-l, Kj=——=-

h=y=2 = 1514273

8 = Hy(2) =K (H(2) - 8,G\(2)) = 3, 7p = G(2) = K1 (G (2) - v, H (2)) = 2.

A realization of the transfer function pair H4(z) and G4(z) is shown below:

8.54 (a) Ha(z)=1 vz ez +z_3, Gs(z) = 14277 +3272,

Since 553) =0, 85—>20 and it is thus a Case 1 situation. We re-label the transfer

function pair as H'3(z) =1+277 143772, 6'3(2) T e e

We now follow the realization method.

0 1 1
63=T=0, }’3=i=1, K3=m=].

H,(2) = K5(Ha(2) - 6:G3(2) = K3H3(2) =14 2:7 1 4+ 3272,
G2(2) =K3(G3(2) - y3H3() = -1-277" + z 2.

52= =3,}f2=_T1=—].,K L=

27143
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H)(2) = K3(Ha(2) - 8,G1(2) = 14227, G(2) = K(Ga(@) - 12Ho () =2
2 0 1

h=—=2 =—=0, Ky=-=1.

1= » V1 i At

80 =Hy(2) =K (H,(2) - 6,G,(2) =1, vg = Go(2) =K (G\(2) - v, H,(2)) = 1.

A realization of the transfer function pair H3(z) and G3(z) is shown below:
X;(@) ~ =~
"D - D- X3(2)
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|
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z Z_l YS(Z}
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(b) Hs(z) = 2z +377% + 41_3, Gs(z) = 14z ez 24273

Since a§3) =0, y3 —> and it is thus a Case 2 situation. We re-label the transfer
function pair as Hl3(7.) =1+z tez24 2_3, Glg(z) =2z 43772 473

We now follow the realization method.
1 0 1
S3=—, y3=—=0, K3=—-=1.
35471377 3120
. 1 .1 1 _
Hy(2) = K3(H(2) -65G3(2) = K3H3(@) =1+ 527 + 5272,

4
G,(z) = K3(G3(z) - }'3H3(z)) =243z 44772,

/a1 2 18
by=—— =, yp===2, Ky=—r=r.
2= "6 1277 2 177
8
y 5 21
H(2) = Ka(H2(2) - 8262(2) =1+ 727,
. . 16 -
GJ(Z)=Kz(ﬁz(2)—Y2Hz(Z))=7+4z L
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8o = Hy(2) =K (H,(2) - 8,G,(2)) =1, 7¢ =Gy(2) =K(G,(2) - 11H,(2)) = 4.

A realization of the transfer function pair H3(z) and G3(z) is shown below:
Xin(2)

Oa D~ D X3(2)
5/56 1/16 1/4
4 16/ 2

z! z1 Y3(2)




8.54 (¢) Ha(2)=z"'+272+27>, G3(z)=1+2z"'+3z72. Here 4§ =0 and b =0.
Hence, it is Case 3. We rewrite the above transfer functions as
Ha(z) =z 'Hy(2), Gs(z) = Go(z), where
Hy(z)=1+ 14272, Ga(z) =1+ 2z71+3772, and proceed with the realization.
FO SV P - |
2
H(2) = Ka(Hy(2) - 8,6 () =1+ 32" and

Gi1(2) = K22(Ga(2) - y2Ha () = 2+ 327"
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Si=—. yy=o  Ky= =

15 1= M= 17373
6 2

Hu(Z) = K](HJ(Z) - 61G1(Z)) = (50 =1, GU(Z) = KIZ(GI (Z) - }’IHI(Z)) =Y = 3.
The realization of the above transfer function pair is shown below:
Xin(2)

1P Xg(z:'

Yj(z )

(d) Hy(z)=1+ PR T 2_3, Gi(z) =4+ 277 4327244273 Here
a{33)b63) = b§3)a63). Hence, it is Case 4. We rewrite the above transfer functions as

ng(z) =H;(z)+1=2+ I 2'3, Gi(z) =4+ 277 437724 42'3, and
proceed with the realization.
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03=—,v3=5=2,K3=

=2.
4 2 1_1
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H,(2) = K3(Hl3(z) - 6363(2)) =2+7714 %2_2.

Ga(z) =K3(Ga(z) - ?3H'3(z)) =277 var72
172 1
2= =, 12=0. K3 =1.
H\(2) =Ky (H2(2) -8,G2(2) =2+ %z_l.
G1(2) = K4(Ga(2) - v2Ha(2)) =2+ 427L.




Hy(2) = K\ (H1(2) - $/G1 () = 8y =2, Go(2) = K12(Gy(2) - 1 H\(2)) = yp = 4.

The realization of the above transfer function pair is shown below:
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