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(1) The step response s(t) =h(t) *u(t) (6%)

For t<0, s(t)=0.

For 0<t<1, s(t)=[ h(tu(t-z)dt=[1.dt=t.
1 t
For 1<t<2, s(t):jol-dujl(—l)-dtzz—t.

For t>2, s(t)=0
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t, 0<t<«1
s(t)=<2-t, 1<t<2
0, otherwise

2) x(©) =u(®)+ut-1)-2u(t—2) (3%)
) (3%)

y(t) = h(t) = x(t)
=h(t)*[u(t) +u(t—1) - 2u(t-2)]
=h(t) *u(t) + h(t) *u(t —1) — 2h(t) *u(t - 2)
=s(t)+s(t-1)—2s(t-2)

t, 0<t<«l1

1, 1<t<?2
=47-3t, 2<t<3
2t—8, 3<t<4

0, otherwise

where
t-1 1<t<?2 2t—4, 2<t<3
s(t—-1)=43-t, 2<t<3, 2s(t-2)=<8-2t, 3<t<4
0, otherwise 0, otherwise
3. (12%)
—0 3
xl[n]*xz[n]:sz[k]xl[n—k]=2xl[n—k]
k=c0 k=1
0, n<0
1, n=1
2, n=2
3, n=3
3, n=4
xl[n]*xz[n]: 3 n=5
3, n=6
2, n=7
1, n=8
0, n=9
4.  (10%)

(1) Memoryless: y[n] depends onthe n" value of x[n] only.
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()

Stable: |y[n]|=3|x[n]|+5, which is stable for finite |x[n]|.
Causal: This doesn’t use future values of x[n], so it is causal.

Nonlinear: T (ax,[n]+bx,[n])=3ax,[n]+3bx,[n]+5%ay, [n]+by,[n]
Time-invariant: T(x[n—n,])=3x[n—n,]+5=y[n—n,]
Memoryless: y[n] depends onthe n™ value of x[n] only.

Unstable: |x[n]=0, |y[n]=log,,(0)|=co.
Causal: This doesn’t use future values of x[n], so it is causal.
yl[n] = Iogm (‘axl[n]‘)’ Y, [I’l] = IOglO (‘ﬂxz [n]‘)

Nonlinear:
ys[n]=log,, (‘axl[n] + BX, [n]‘) # yo[n]+ ¥, [n]

x,[n]=x[n—n]

Time-invariant:
Y, [n] = IOglO (|X2[n]|) = |0910(|X[n - no]|) = y[n - no]

5. (10%)

1)

()

3)

(4)

True.
y[n+N]=x[2n+2N]=x[2n]=y[n]
(- x[2n]=x[2n+ N]=x[2n+2N])

False.
It is noted that any signal can be broken into a sum of an odd signal and an
even signal.
x(t)]
0‘ » t
T
X (t)T
O\ »
T
False.

tu(t) is neither energy signal nor power signal.

True.
All memoryless systems are causal, since the output corresponds only to the



EE3610 Signals and Systems Fall 2011

current value of the input.
(5) True.
BIBO stable < h[n] is absolutely summable.

h[n] is not absolutely summable. = not BIBO stable
6.
(1) (5%)

since the y,[n] = (ln] - Y.ln]), %[l = (eln] - x,[n) = oTn -1,
(2) (5%)
2 Y,[n]=3[n-2]+6[n-3], and x,[n] =8[n—-1] = h[n]=35[n-1]+[n-2]

d’y(t) ~dy(t) _ _q 9 O
pre -6 it +8y(t) = x(t), y(0) =0, Olty(t)t:o—y(o)—o-

The homogeneous solution is

y®(t) =ce” +ce’.

(1) (6%)
o x(t) =sin(2t) .y (t) = Asin 2t + Bcos2t.

y"'(t) = 2Acos 2t — 2Bsin 2t,
y"'(t) = —4Asin 2t — 4B cos 2t,

d?y®(t) ~dy™P(t) -
~6 +8y®(t) =sin(2t
e m y™(t) (2t)
:i, B o y (1) _Lin2t+ S cosat
40 40 40 40

y(t) =ce* +ce” + 4iosin 2t + 4—32)005 2t, and y(0)=0,y'(0)=0=>

c = _1’ C, = i:> y(t) = —le2t +ie4t +isin 2t+iC082t.
8 20 8 20 40 40

(2) (6%)

cxt)=e® y®P(t) = Ae
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yi(t) = —2Ae™*
yi(t) =4Ae ™,

d2y(p)(t) dy(p)(t) B
~6 +8yP(t)=e™
dt? dt yr

1 1
SA=— M) =—e™,

Y W=y

y(t) =ce* +ce” + 2—14e2‘, and y(0)=0,y'(0)=0=

PSS SN y(t):—192t+ie‘“+ie‘2t
gt 12 8 12 24
8.
1 1
ﬂm—ym—ﬂ+zym—ﬂ=5xmLyPH=LyPﬂ=0
=y Inl=¢,0)" +enE)’
(1) (7%)
- x[n]=u[n] .. y*®[n]= Au[n]
2 yPIn]-yPIn -1+ 7 y?[n-2]=2uln]
LA=2=y[n]= cl(%)n + czn(%)n +2u[n].
cviot2 3 vl oot oo
. y[O]_2, y[1] 4..cl 5 c,=0.
-1,1,,
f— y[n]:7(5) +2U[n].
(2) (6%)

YOI = G) +enG) vl =L y-2]-0=

1 1 1 1
¢,=1c,===y"n]=()"+=n()".
=1 =2 =y =) +5n()

YOIl =e,()" + N + 2uln], y[-1] = y[-21=0=

1 -3 -1
y[o]:E; y[l]:1:>C1=7, sz?j

-3,1., -1 .1,
— (=) +7n(5) +2u[n].

(O[] =
y*[n] > G
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9.
yI) - yin—2]= xin] - x[n -1
YOI =c. ) +e -2
(1) (5%)
wX[n]=n? - x[n]-x[n-1]=2n-1= y®®[n]=an +b,
P nT— Ly 97— op _ 8, -28
y'”[n] 4y [n-2]=2n-1=a 3,b 5 =
(M1 8,28
y [n]_3n 5
(2) (5%)
T (I o O[T = Ap(_Lyn
s X[n]=( 2) = y*[n]= An( 2)
(p) _1 (P[n _ __in__ln-l _§
y**[n] 4y [n-2]=( 2) (2) :>A—2:>
(p) _E _ln
y [n]—zn( 2)-
10.
(1) (%)
Direct form |

X[n]

Fall 2011
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Direct form 11
x[n] — y[n]
()
-3
v
S
2 |
(2) (7%)
-1
q,[n+1] q,[n]
X[n]— S S {Z)—yin]
1
2

Wk

n-+1] = 26,[n] + @[] + [n]
Gl +11=Z -2 [+ X[
yin] = g,[n] - (n]



