Signals And Systems
HW#10

Solutions
6.6-1
Mo = o* 42 s 8 b2 ( 1 )4—155_ 3/2 , 8/3
{aj_a'a+833+l95+12_(n+l)(a+-3 s+4) TS5+l s+3 s+a
Bas® + bos® + bys 4 by

Also His)= 89 4 azsf 4+ a8 -+ ap

with ag = 12, a; = 19, az = §, and by =0, by = 2, by = 1. Figure S6.6-1 shows the canonical, series and

parailel realizations.
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6.6-3

25+ 3 0.4s + 0.6

M) = T e T 16:7 7 125) ~ 79 + 16s7 7 12

L

i L 1
- (%) (3-}-2) (.-1-:-2) (U-*‘::;ﬁ) =%_ ?}E+{T+l-'9'3_}=+m

Figure S6.6-3 shows a canonleal, cascade and parallel realizations.




13.2-6 Let us choose x1, z2 and z3 as the outputs of the subsystem shown in the figure:
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Figure 513.2-6
From the block diagram we obtain:

S51p = £, + 102, = &, = —10z; + 52 (n
Ll =I3+Iy—> f3=1x) — I3 (2‘

w =iz + 27 = Tz = w — 22

Eg = —=2ra=xa+ f (3)

From (1), (2) and (3) the state equations can be written as:

I -10 5 0 1 0
2|l =] 0 =2 -1 zz |+ | L] f
I3 1 0 -1 z3 0
And the output eguation is:
T

y=31=11 0 U] Tz

I3

13.2-8 3 10
8 +
H(s) = ———-—
(=) 52+ 758+ 12

Controller canonical form:
We can write the state and output equations straightforward from the transfer function H(s).

Thus we get:
=L ST
= +| s
Lo -12 -7 Lz=2 1
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Observer canonical form: Iu this case the block diagram can be drawn as shown in Fig. $6.10a.

or

The output equation is:
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Figure 513.2-8a:observer canonical

hence: T
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The cascade form:
His) = 35 +10_ _ (3.=+10)( 1 )
’ s24+Ts+12 W s44 543
Hence we can write:
— 2
St+4
F(SJ | X | 38+10 | A YL’S) F'(S)! %
5+3 S+4 ” |
S+ E
Figure $13.2-8b: cascade and parallel
Ty + 4z, = 37 + 10zx2 i1 = =dzy — 922+ 102 + 3f
=
.'i!z=—3:!’.'2+_f ig=—3$g+f
1 -4 1 T 3
= + f
Fil] 0 -3] |z 1
and

Parallel form:

And the output equation is:

1= -4+ f

T3

—3221 +f

y=z=[1 0] [11]
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7.1-1

jw + 2 w2
(o) +5jw+4 (4 -w?) + jbw

|H (jw)] = w? 44 _ w?+4
JON = =+ (522 Vet + 172+ 16

Suw
4—:..12]

Hijw) =

w
LH(jw) = T.au_'(%} —tan"}(

(b) f(t) = 10sin(2t + 45°)

y(t) = 10(22) sin(2t + 45° — 45°) = 2v/2sin 2t

7.1-2
i oy jw+3
HGw) = G52
. _ VUE +9 . _ —lpw, -1 E
iH(JuH—W and £H(jw) = tan (5} tan [2}

{(b) f(t) = cos(2f + 60%) u(t). Here w =2
|H(j2)] = ¥B and H(j2) = 33.69° — 90° = —56.31°

-]
Therefore
y(t) = YT cos(2t + 60° — 56.31%)u(t) = Y22 cos(2¢ + 3.69°)u(t)

(d) f(t) = " ult)
y(t) = Hus}emt — |HU3]|ﬁjI3t+£H{J~‘H]ﬂ“) - ;,.';IT_BE.J'[JE—HT-WD]“[”



