EE3610 Signals and Systems Fall 2009
Homework No. 1 Solution

1. (20%)
(1) Periodic and period=7.

gzzN :27zm:>N:gm=7ifm=6.

2 1+ COS(4t - 2:;[)

@ x(t){cos(zt_gﬂ Bl

Periodic and period =2z/4=7r/2

3) x(t)=>" (-1) 5(t-2k)

Periodic,
(4) Periodic
x[n]=0.5[ cos(37zn/4)+cos(zn/4)]

E7zN =2zm= N :§m:8,16,...
1 = N =8 samples
Zﬂ'N =271 = N =81 =8,16,...

(@) (10%)
x(20t)
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x(0.1t)

(b) (10%)
x(5(t-1))=x(5t-5)

3. (15%)

Y(t)=Y2(t)+ ¥, (t) - ¥a(t)
= %, (1), (t=1) +|x, (1) — cos(1+ 2x,(t))
= x(t)x(t=1) + |x(t)[ - cos(1+ 2x(t))

4. y[n]=ax[n]-bx[n-1]+cx*[n-2] = (a-bS +cS?){x[n]}

(10%) Cascade implementation of operator H:

— y[n]
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(10%) Parallel implementation of operator H:
> a)
N
x[n] Yy yn]
—
4>{ S’ }—»{ Square }—»@7
5 (25%)
) Time
Memory-less | Stable Causal Linear i
Invariant
y(t) =cos(x(t)) O O O x O
y[n]=2x[n]u[n] @) @) o) O x
y[n]=1log,, (‘x[n]‘) @) x o) x O
t/2
y(t)z_.._oc x(7)dz X X X O X
=" x[k+2
=X k2| ) ) o -

oy
Y, (t)=cos(ax(t)); y,(t)=cos(Bx,(t))
s (t) = cos(ax, (t)+ 8%, (t))
#cos(ax, (t))+cos(Bx,(t)) =y, (t)+y,(t) = nonlinear
)

y.[n—no]=2x[n-n,Ju[n—n,]
X, [n]=x[n—n,]
y,[n]=2x%,[n]u[n]=2x[n—-ny]u[n]# y,[n—n,] = time-varying
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(3)

(4)

()

x[n]=0, |y[n]|=[log, (0)|=0 = unstable

Y1 [I’l] = Iogm (‘axl [n]‘)’ Y [n] - IoglO (‘ﬂXZ [n]‘)

y;[n]=1log,, (‘axl[n]_"ﬂxz [n]‘) #Y,[n]+Yy,[n] = nonlinear

Since the integrated range starts from negative infinite, the system
has memory.

ﬂ:x(r)dr

‘y(t)‘ = < ff‘x(z')‘dr = fofldr =M, (%+ooj = oo = unstable

If t <0, then y(t) is noncausal due to t < 0.5t.

(t-)/2
y, (t—t5) = LO x (r)dz

X, (1) =x(t—1t,)
v, (6) =[x (e)dr =[x (e, )dr

T'=r-ty

- I_t/z o x (z')dz’ =y, (t—-t,) = time-varying

y[n]=3"  x[k+2]=-+x[n]+x[n+1]+x[n+2] =memory and
noncausal

yIn] =20 x(k+2] < X [x[k+2] <(n+L+20)-M, =0 = unstable



