EE3610 Signals and Systems Spring 2006
Homework No. 4 Solution

1 S ye2 vy =Tx). y(o)=1 Sy

t=0"
rP+2r+l=0=>r=-1-1=y" (t)=ce™* +c,te”
(1) x(t)=2e"'u(t)
Since e and te are in the homogeneous solution, the particular

solution takes the form of y'? (t)=kt%e™.

% y"”) (t) = 2kte™ — kt?e™
2
e y"”) (t)=2ke™ — 2kte™ — 2kte™ + kt’e™ = 2ke™ — 4kte™ + kt%e™
d? d d
C vty + 2L y(t)+ y(t) = Zx(t
© 025y y(0)- x(t)

= 2ke™ — 4kte™ + kt’e™" + 4kte™ — 2kt’e™" + kt’e ™ = —2¢™"
—=2ke"'=-2e"=>k=-1

Ly (1) =t

y(t)=ce™" +c,te" —t%
y(07)=¢ =-1

% y(t)=—ce ' +cet —cte —2tet +t%e

=e ' +cet —cte —2te” +t%
iy(t) =1+c,=1=¢,=0
dt” " Tl

sy(t)=—e" —t%

2 x(t)
y( p)

2sin(t)
t) = Acos(t)+ Bsin(t)

~

—

%y P(t)=—Asin(t)+ Bcos(t)
d_tzzy(p)(t) =—Acos(t) - Bsin(t)

2

Sy(0)+ 2 y(0)+y(1) =5 x(1)
—Acos(t) - Bsin(t)—2Asin(t)+2Bcos(t)+ Acos(t)+ Bsin(t)=2cos(t)
(-A+2B+ A)cos(t)+(-B—2A+B)sin(t)=2cos(t)
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-A+2B+A=2 A=0
(P (+) — <j
{—B—2A+B:0:{B:1:y (t)=sin(t)

y(t)=ce™ +cte™ +sin(t)

y(O‘) ¢ =-1
%y(t) =—Ce " +Ce" —c,te” +cos(t)
=e" +c,e” —c,te” +cos(t)
%y(t)tO =1l+c,+1=1=¢c,=-1
sy(t)=—e" —te +sin(t)
j—;y(t>+ y(t)= 3%X(t), y(07)=-1, %y(t)t_0 =1, x(t)=2te™u(t)

r’+1=0=r=+j= y"(t)= Acos(t)+ Bsin(t)
Natural response:

y" (t) =c,cos(t)+c,sin(t)

y(07)=¢,=-1
%y(t)t ) =—¢;sin(07)+c,cos(07)=c, =1

~y™(t)=—cos(t) +sin(t)
Forced response:
y® (t)=kteu(t)
2
i y(p) (t) =ke™ —kte™; F y(p) (t) = ke —ke™ + kte™

—x(t)=2e"-2te™
dtx() e e

—2ke +kte" +kte" =3(2e" —2te™ ) = k =3
<y (t)=-3te"u(t)
y'"(t)=-3te™ +c cos(t) +¢,sin(t), t>0

y(o):C1 =0

%y(t) =-3e™ +3te™ —¢;sin(t)+c, cos(t)‘ L =-3+¢,=0=¢,=3
t=0-

y'"(t)=-3te™ +3sin(t), t >0



EE3610 Signals and Systems Spring 2006

3. y[n]+y[n—1]+%y[n—2]:x[n]+2x[n—1], y[-1]=1 y[-2]=0

1 1 1 h 1Y 1Y
Ptr+==0=>r=-=,—=-=-y"n]=¢|-=| +c,n| -=
4 2 2 v ] Cl( 2) 2( 2)

(1) x[n]=u[n]
y'*[n]=ku[n]
y[n]+ y[n—1]+%y[n—2]:x[n]+2x[n—1]
:>k+k+%k:1+2:>k:§:> y“’)[n]:%u[n]
1Y 1" 4
y[n]:cl(—zj +c2n(—§j +§u[n]
Translate initial condition
y[n]=—y[n—1]—%y[n—2]+x[n]+2x[n—1]
y[0]=-y[-1]-; y[-2] + X[0]+ 2x[-1]=~1+1=0

y[4] =—y[0]—%Y[—1]+ X[1]+2X[0]=‘%+1+221741

P NI P
175 2l 2) 3 3 72 2) 3 4 ? 2

y®[n] = k[—%)nu[n]

y[n]+y[n-1] +%y[n —2]=x[n]+2x[n-1]

n n-1 n-2 n n-1
CREECEE
4 4 4 4 4 4
-1 -2 1 -1
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y[n]= cl(—%jn + czn(—%jn — 7(—%}1 ufn]

Translate initial condition

y[n] :—y[n—l]—%y[n—Z]Jr x[n]+2x[n—1]

y[o]=-y[-1] - 3 y[-2]+ x[0] + 2X[-1] =-1+1=0

1 11 3
y[l]——y[O]—Zy[—l]'FX[1]+2X[O]——Z—Z+2—E
4 4
y[O]:cl+§:0:c:1=—§
1 1 1 2 1) 7 3 11
R Y T e o A

Translate initial condition
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y[n] :%y[n—1]+2x[n]
y[O]:%y[—l]+2x[O]:%0+2: 2

y[0]=2=c+1=c=1
y“)[n]z(%j +(%1j ,n>0

(1) (a) y[n]+%y[n —1]-y[n-3]=3x[n-1]+2x[n-2]

Direct form |

X[n]

Direct form 11

X[n] N

] \. _%,/:
s

Direct form |



EE3610 Signals and Systems

Spring 2006
X(t) f

/
J

-

Direct form 11

) (@

f[n]=x[n]- S y[n]

y[n]=x[n-1]+ f[n—2]=x[n-1]+ x[n 2]~ S y[n—2]
:y[n]+1y

5 [n—2]=x[n-1]+x[n-2]
(b)
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(1) =x"(t)+2y" (1) -y (1)
oy =Sx()+ 2 y() - y(1)
d2

Y0250y +y(0)=x(1)

Spring 2006



