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1. Sketch the signal x(2t) + x(%t +8).(10%)
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2. (15%)

(1 y(t)= (cos(;rt))x(t)

(i) memoryless: #j &} % 22 FF ol ~ § B

(i) causal

(iii) stable: |y(t)|:|cos(7zt)x(t)|£ M

X

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

H {x(t—t,)} =cos(zt)x(t—t,) = y(t—t,)

(iv) time-varying:

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

@) y[n]=x[n*]10

(i) memory: ﬁg?] e A iﬁe?] 75 B
(ii) non-causal: ﬁ%l e R lﬁi%] » 5 B

(iii) stable: ‘y[n]‘:‘x[n2]‘sMx

y[n]=H {x[n]} =x[n’]
H {x[n-1]} =x[n* =1]= y[n-1]

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

(iv) time-varying:



(i1) causal
(ii1) stable

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

(15%)
(1)

L{Xl [n] =% [n]} =Y [n] Y. [n]

2)
5{n] =% [n]-x [n]+x[n]
L{s[n} =3 v [n]-3 va ]+ s ]




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

The system is time-invariant.

yin]— yin —1]+§ yIn—2] =%x[n], yI-1]=1,y[-2]=0.

1., 1.,
= y‘h)[n]:cl(z) +C2n(5)

(1) (7%)
o X[n]=u[n].. yP[n]=A
Y= yPIn=1+ 1y " =2] = uln]
L A=2=y[n]= cl(l)n +cZn(l)n +2u[n].
2 2
3 7. -1
. y[O]_E, y[l]_Z..c1 =7 ¢, =0.
1.1,
= y[n]—7(§) +2u[n].
(2) (8%)

y“‘)[n]zcl(%)“ +c2n(%)”, Y-1]=1y[-2]=0=

1 1 1 1
c=1c¢==—=y"[n]=(=)"+=n(=)".
| 2= y [n] (2) 2(2)



y Il =c, (%)” ¥ cm(%)" £ou[n], y[-1]= y[-2]=0=

1 3
Y[0]=5, y[1]=1:>C1:7, C2=7:>
=31

y [n] 5 (2

"oy
)+ 5 n(2) +2u[n].
(10%)

(1
Periodic, T =8.

D
2)
Periodic, T, = 2z
10

(3)
Periodic, N=8

(10%)
y(t)=0,t<0.5

2T cos(zr)dr = z{sin [ﬂ(t —1)] +1},O.5 <t<2.5

-0.5 T

L 2
ZLtcos(ﬂr)dr = ;{—sm[ﬂ(t—3)]—l},2.5 <t<45

y(t)=0,t>4.5



7.
Homogeneous solution: r’*—5r+6=0=r=2,r=3=y"” =ce’ +c,e”

(1) (6%)
Y, (t) = Acos(3t) + Bsin(3t),
y'p (t) =—-3Asin(3t) + 3B cos(3t),
y, () =—=9Acos(3t) - 9Bsin(3t),
5 gl
39 39
=y )= _—lsin(3t) + i(:os(3t)
P39 39 '

(2) (7%)
y,(t) = Ate™ + Bte™,
y, () = Ae’ +3Ate™ + Be” +2Bte™,
y,(t) =6Ae™ +9Ate™ +2Be™ +4Bte™,
A=2B=-2
= ..y, (1) =2te™ —2te™.



8. (12%)
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9.(10%)
(a)

13-7+1=7
(b)
1220-101
1123124)136910991091—324
1123 124

246 97510
224 6 248

22 35129
22 46248

~1-1-1-2 1 1 -3
—1-1-2-3-1-2-4

1 1 23 124

h[n]=4[n]+26[n—1]+25[n-2]-5[n—4]+5[n-6]



