EE3610 Signals and Systems
Homework No. 3 Solution
1.  Homogeneous solution

rr+4=0=>r=x+j2
y"(t) =cle® +c2e 1*
() (5%) x(t)=t

y"(t) = pt+p,
3
4pt+4p,=3=p, =0,p, :Z
3
LyP(t) ==
y ()=
Ly)=y"()+yP(t)=ce'* +c,e +%
. 3
- y(t) =b, sin(2t) + b, cos(2t) +Z

_ d
From y(07)= —1,ay(t) =1

We get = b, :%,b2 =—£

7 1 . 3
t)=—- 2t) +— 2t) +—
y(t) 4cos( )+25|n( )+4

(b) (5%) x(t)=e™
yP(t)=pe™

pet+4pet=-3e"'=>p= —g

3
L. P t :——eit
yP(t) -
y(t) = yh (t) + yp(t) = C1ejzt + Czeith _get
= y(t) =D, sin(2t) +b, cos(2t) —ge‘
_ d 1 2
Fromy(0~) = —1,ay(t) |, =1=b = g’bz =<
3

2 1 .
S y(t) =—=cos(2t) +=sin(2t) —=e™
y(t) 5 (2t) 5 (2t) 5

() (10%) x(t) = sin(t) +cos(t)
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yp(t) =P COS(t) + P, Sin(t)

y P(t) =—p, sin(t) + p,cos(t) ,y P(t) = —p, cos(t) - p,sin(t)
Wegetp, =1,p,=-1

- yP(t) =cos(t) —sin(t)

- y(t) =blcos(2t) +b2sin(2t) +cos(t) —sin(t)

. d
Fromy(0™) = —1,ay(t) |, =1=b=-2b,=1

- y(t) =—2cos(2t) +sin(2t) + cos(t) —sin(t)
2. (20%)

x[n]=u[n]= y[n]=s[n]
(a)Homogeneous solution: r*-5r+6=0=r=2, 3.
Hence, y" (n)=c,(2)"+c,(3)".
Particular solution: Set y” [n]=Au[n].
~ Yy [n]-5y"" [n-1]+6y"" [n-2]=u[n]+u[n-1]

A-5A+6A=1+1=2= A=1 = ..y"”[n]=u[n].
Complete solution:

y[n]=y" [n]+y®[n]=c,(2)" +c,(3)" +u[n].
y[-1]=y[2]=0= y[0]=1 y[1]=7.

c,+¢,=0
{201+3c2 =6
~y[n]=y"[n]+ vy [n]=-6(2)" +6(3)" +u[n].

(b)

Natural response:
y"[n]=c,(2)" +¢c,(3)", y[-1]= y[-2]=0.

2
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(©)

Forced response:

~ y'n]=-6(2)"+6(3)" +u[n].
3. (20%)

%y(mzy(t) —e%u(t)
r+2=0=>r=-2

Homogeneous solution
g yh (t) — Cle72t

Particular solution : yP(t) = pe*
3pe* +2pe* =e* t>0

1
=>p=—,t>0
P 5
1 a
~yP(t)==e"t>0
5
Complete solution : y(t)=ce™ +ée3t t>0
Because at rest=..y(0)=0
Fromy(0)=0=c, = —é

1 o0 1 5
t)=—e“"+—e",t>0
y(t) c c

or= y(t) = é(—e” +eyu(t)

4. (a) (10%)
Direct form I:
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Direct form Il;

(b) (10%)
Direct form I:

\L' e N y
e
T
J"‘ 3 /—| J
md ()2
T =

Direct form Il;

5. (20%)
(@)

ﬂﬂ=ﬂﬂ—%ﬂﬂ

1 1 1
y[n]:Ex[n—1]+ f[n—2]:Ex[n—1]+x[n—2]—§y[n—2]

1

= y[n]+%y[n—2] ==X[n-1]+x[n-2]

2
(b)
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d? d
— y(t) -
dt dt

d? d d
g YO 2y +y() = x(0).

d
X()+2- -y -y(0)



