EE3610 Signals and Systems Spring 2005
Homework No. 3 Solution

1. Determine the homogeneous and particular solutions for the system described by
the following differential equation for the given inputs and initial conditions:

d? d d
—Yy(t)+4y(t)=3—x(t), 0 )=-1 —y(t =1
g YO+ AY(O=3x(V), y(0)=-1 (1)
(5%) Homogeneous solution
rPF+4=0=>r=+j2
y" (t)=ce® +c,e i
(8) (10%) x(t)=t
Yy (t) = pt+p,
3
4p1t+4p2:3:> p1:O’ pzzz
3
y(D) (t) :Z
y(t):y(h)(t)+y(p)(t)zclej2t+Cze—j2t+%

3 7 i
y(O):c1+c2+Z=—1:>cl+c2:—Z Cl:_g_i
y'(0)=j2c,— j2c,=1=¢,—c Lt - N i:cl

1 2 ) 2] 2 2 5"

y" (1) =ce + e =ce’® +(ce™ ) = 2Re{ce’}
_ i i _o(_T 1
_2Re{ . 4j(cos(2t)+15|n(2t))}_2( 8cos(2t)+4sm(2t)}
=—£cos(2t)+%sin(2t)

~y(t)= —%cos(Zt)+%sin(2t)+%

(b) (15%) x(t)=e"
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2.

§(6)=y"(0) + ¥ () =ce™ e - S

3 2 1 ]

y(O):clJrcz—g:—1:>cl+cz=—g C=-t"1g
- - 3 j l j *
y’(O):12c1—1202+g:1:>cl—cz=—g c2:—g+5=cl

i 2 1.
y" (t)=2Re{ce’™ | = —gCost+ Zsint

~y(t)= —%cos(Zt) +%sin(2t) —ge“

(c) (20%) x(t)=cos(t)+sin(t)

y? (t)= p,cos(t)+ p,sin(t)

y’(")(t) =—p,sin(t)+ p,cos(t), y"(p)(t):—plcos(t)— p,sin(t)
—p,cos(t)— p,sin(t)+4p,cos(t)+4p,sin(t)=—3sin(t)+3cos(t)
3p,cos(t)+3p,sin(t)=3cos(t)—3sin(t)

p=1p,=-1

y(")(t) =cos(t)—sin(t)

y(t)=y" (1) + yP (t) = ce' +c,e i +cos(t) —sin(t)

Y(0)=C1+Cz+1:—1:>cl+c2:_2 } c1:_1_
=
C

y'(0)=j2c,—j2c,-1=1=¢ —C, =] ,=—1+2=¢

y" (t) = 2Re{ce’™} = —2cost +sint
- y(t)=—2cos(2t)+sin(2t)+cos(t)—sin(t)

Determine the homogeneous and particular solutions for the system described by
the following difference equation for the given inputs and initial conditions:

y[n]- yIn-1]- 2 y[n-2] =[]+ x[n-1], y[-1]-1 y[-2] -0
(5%) Homogeneous solution
1

r2——r—E:0:>r:£, 1
4 8 2 4

(8) (15%) x[n]=nu[n]
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y* [n]=(pn+ p,)uln]
PN+, —%(pl(n—l)+ pz)—%(pl(n—2)+ p,)=n+n-1

Epn+£p +§p =2n-1=np _16 p _ 104
gt 2 8" 577725

1 1 1
y[0] -3y~ 5y[-2] = (0] x[-1] = y[0] -, =0= y[0]=
1 1 1 19
y[1] -7 y[0] -5 y[-2] = X1+ x[0] = y[i] - < =1= y[i]= 12
y[0]=c,+c —%:130 v, =41 ——
P54 7T 7100 . 13
y[]_]zlc _lc +E_10_4:§:>£(:1_1 :@ c :E
2t 47 5 25 16 27t 4% 400 2300
13(1) 23( 1\ (16 104
'.y[n]:—(—j +_(__j +(_n__ju[n]
3(2) 3000 4 5 25

(b) (10%) x[n]= (%j u[n]

1

710 (%) ul)

()4l o)

1, 1
—=8p-=64p=1+8=p=-1
p-,8P—g64p p

y<p>[n]:_@nu[n]

poo(3 (2]}

y[0] —%y[—l] _%y[—Z] = x[0]+x[-1]= y[O]—% =1= y[0] :%

y[1]—%y[o]—%y[_1]= x[1]+x[0]= y[1]-Z-s=c+1=>y[l]=—
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y[O]:cl+cz—1:%:>c1+c2:Z ¢, =3
Jijte Lo 1.2 1 1o 271" |g=-3
27 47° 8 16 2 4° 16
yinlogl( L) J3(CL) (Y
] 4
(© (20%) x[n]=e'+"u[n]
y?[n]= pe’ u[n]
pejzn _% pei;(n—l) _% peiX(H) ol iy
T T 4 e
p-tpelt lpeiorielimpo TR
4 8 1 -5 1 -7
1-~e *-"¢e 2
4 8
)= e u[n]
1_1e7J1_1e715
4 8
n n -
fol=a(3) vol-5) s s el
2 4 1 -i; 1 -7
1-—e *-"e 2
4 8
1 1 1 5)
_Zy[-1]-Zy[-2]= 1 _=-1 =2
y{01-Ly[-)-L (2] {0l e x[-1] = y[ol -2 -1 y[o] -3
LIE PSS N y[1]=e

V1], y10]- S y[-1] = X[t + x[0] = y[1] -
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