EE3610 Signals and Systems

Reference Solution of Midterm Exam |

(1) (6%)

2 dog :>r:1,
6 6 2

Wl

We assume y™[n]= cl(%)n +C, (%)”.
For n<0=x[n]=0
y[-1]=2c, +3c, =1
=
y[-2]=4c,+9c, =0
3,1 2.1
nj==(=)"-=(x)" for n<O.
= y[n] 2(2) 3(3)
(2) For n>0 (8%)

We assume y(”)[n]zkn(%)”u[n] (2%)

kn(%)” —gk(n —1)(%)“-l +%k(n —2)(%)“-2 = (%)n =k=-2.

= yIn=c. ) +e, )" ~2nC)uln]

Consider the initial condition y[-1]=1, and y[-2] =0, then we have

11 11
y[0]=— yl0]=c,+¢, =—
6:> 6 :>C—21C—
61 1 1 61t 27T
1= — 1]==c +=C, = —
y[i] 3 y[l ;Gt3% =3
Finally, we get

211, 261, . 1.
y[n]=[3<§> By andh }u[n]

2014



EE3610 Signals and Systems 2014

2.
1) (%)
y[n]
iojghggufrn
_1?
(2) (8%)
y[n]
oﬁ«L
T | T
—0—0— 0 F—0—0-—n
—4 -3 -2 -1 1 2 3
3. (15%)

(1) y(t)=(cos(xt))x(t)

() memoryless: ) 5 &2 5 B eofy ~ 5 M
(ii) causal

(iii)) stable: |y(t)|=|cos(zt)x(t)|<M

y(t)=H{x(t)} =cos(zt)x(t)

H {x(t—t,)} =cos(zt)x(t—t,) = y(t-t,)

X

(iv) time-varying:

(v) linear: ay, (t)+by, (t)=H {ax,(t)+bx,(t)}
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4.

)

(3)

y[n]:x[nz}

(i) memory: ﬂig?lﬂ’,-%i’#\iéﬂig?]/\’ﬁ it

(i) non-causal: @ £ A iéﬁia?]/\’ﬁ it

(iii) stable: |y[n] :\x[nﬂ\ <M,

H {x[n]} =

(iv) time-varying:

X[

H {x[n-1]} =x[n® ~1]# y[n-1]

(v) linear: ay,[n]+by,[n]=H {ax,[n]+bx,[n]}

ni=xin 3 n-— :>y[n] 0
= Sel-k= 0

k=0

(i) memoryless: 5 % & P oy
(if) causal
(iii) stable

(iv) time-varying

forn<0
forn>0

)\’ﬁrﬁg

(v) linear: ay,[n]+by,[n]=H {ax,[n]+bx,[n]}

(12%)

(1)

)

x (t)=2e"

Energy signal and E =1.

This signal is non-periodic signal = maybe an energy signal

~ lim 2 (t)ydt=[" 2edt=4[ e dt=1<o

Exl(t) Toow _%Xl

2014

Therefore, it’s proved that xl(t) is an energy signal and its corresponding energy

is 1.

X, (t) =5cos(7t)+sin(5xt)

Power signal and P =1.

This signal is periodic signal = maybe a power signal
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A . 2
_TILrQ T“ﬂl JlTZ(Scos(fzt)+3|n(57z*t)) dt
. / . .
:TI'LQ_LTZ 250032(7zt)+sm2(57rt)+10003(7zt)5|n(57rt)dt
—TILrQT 1+cos (27t))+ ;(1—cos(107zt))+%(sin(67rt)—sin(—47zt))dt
:§+£—13<
2 2

Hence, it’s proved that X, (t) is a power signal and its corresponding power is 13.

() x(t)=tu(t)

Neither energy signal nor power signal.

By =] () dt=] tidt= %P I

T
y=lim= J'/ tu(t dt_llm “dt_llm(/)

Xs Too T Tow T T—o

5. (10%)
$°+3s+2=0,5s=-1,2=y"({t)=ce" +ce™
wx()= € Uy WY &) Re :k:%

= vyt)=ce ' +ce ¥+ %e‘stu(t)
Zero-state response = y(07)=0, y'(0)=0

=c =c,=0 = y" ’(t):%e‘ (t)

6. (12%)
(1) Periodic,
x(t)= cos[Zt—f)sin(gt_fj _1 Sin(5t—5—”j—sin(—t+fj
3 2 2 6 6

(e
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(2) Periodic,

T

17

j Cos

i
x[n]= e16’ cos( n

T
= CO0S
§

(ol
s

V4
n —N
17

17

)
(
J

1 (33# (7[ j 1. .(337r
==3cos| =——n [+cos| ——n |+ = j{sin| ==—n
2 272 272 2 272
33—”N1—27zm:>Nl:%m
272 33 — N =544
LN, =27k = N, =544k
272

(3) Aperiodic

7. (10%)

yInl- pyln—1]=xInl, | p| <1 yi-1] =0,
(1) Determine the impulse response = Xx[n] = J[n] ={

y[0]=x[0]+ py[-1]=1+0=1
y[i=x1]+ py[0]=0+p=p
y[21=X[2]+ py[l]= 0+ p- p = p°
y[31=x[3]+ py[2] =0+ p- p* = p°

y[n]=x[n]+ py[n-1]=0+p-p"* = p" ,n20
and y[n]=0,n<0

So we have the impulse response represented as

ylnk hinr}p" ul

1

(2) Determine the step response = Xx[n]=u[n] = {0

T

n
17

=E

2014

)

—N

)

272

1, n=0
0, otherwise

n>0

otherwise



EE3610 Signals and Systems 2014

y[0]=x[0]+ py[-1] =1+0=1

y[il = X[+ py[0] =1+ p

y[21=x[2]+ py[] =1+ p(L+ p) =1+ p+ p°

V[3]= x[3]+ pY[2] =1+ p-(1+ p+ p°) =1+ p+ p° + p°

yIn]=x[n]+ pyln -1 =1+ p-(L+ p+ p* +--+ p"7)
=> p,n=0
k=0
and y[n]=0,n<0

Therefore, we can find the step response s[n]=>" p“u[n].
k=0

(3) v|p|<1 = BIBO stable

8. (11%)
1)

Lix[ = & Jp= D] » Y
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1
§[n=1]==3 (% [n]-x[n])

L{s[n-1]} = —%(yl[n]— 2[n])

o,
rl
]
]

- o ]
2 1 0 l 2
2

If the input S[n] delay 1 unit, the output L{5[n]} also delay 1 unit.

H
w —e [}

N

The system is time-invariant.

9. (12%)
1)

(1) y[nl+ 3 yIn-11+y[n-2]=x[n]+ x[n-1]

or

() y[n]:x[n]+x[n—l]—%y[n—l]—%y[n—z]
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(2)
x[n oS ] Ve
[7] g Y >
. [S]
N, 4 1
> Je—< >
C/ a[n]
1 S
_g q:[”]

1 1
ql[n +1] - _qu[n] _ng [n] + X[n]
Q2[n +1] = ql[n]
V] = > g,[n] - =[] + x[n]
4 8

SR

1 O

3 1

4’ 8
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