EE3610 Signals and Systems Fall 2011
Homework No. 1 Solution

1. (18%)

8 27m  15m ..
1) x|{n|{=cos| —zn |= N = =——=15samples (m =4), periodic
@ x[n} [15” J 87/15 4 ples (m=4). p

(2) x(t)=cos(2t)+sin(3t)

2t = Zﬁlt =>T =7
Tl

=27 it=T,=Z
T, 3

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

=T, =2x, periodic

Periodic,
(4) Periodic (free points for this question due to u(0) is undefined)
Assume u(0)=0.5, then:

() ()+V( -t)
cos(t)u(t)+cos(-t)u(-t)
cos(t)[ u(t)+u(-t)]=cos(t)

t=27Z'T£t:>T =27 Sec

(5) Non-periodic
X(t) =v(t)+v(-t)=sin(t)u(t)+sin(-t)u(-t) =sin(t)[u(t)-u(-t)]

(6) Periodic

1 (1 1. (8 (2
x[n]zcos Zzn |sin| =zn |==<sin| —zn |+sin| —zn
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2. (12%)
Y(t)=yi(t)+ > (t) - vt
= %, ()%, (t=1) + |, (t)] - cos(1+ 2x,(t))
=x(t)x(t-1)+ ‘x ‘ cos(1+2x(t))
H: y(t):x(t)x(t—1)+‘x(t)‘—cos(l+2x(t))
3. (25%)
Memory-less | Stable Causal Linear Time
Invariant
y(t)=cos(x(t)) O o) o) x O
y[n]=2x[n]u[n] @) ) @) O X
[n] Iogm(‘x[n]‘) o) x 0 x o)
y(t):'[_tfx(r)dr X X X O X
y[n]=2 X[k +2] X x X O O
1)
Yy (t) =cos(ax,(t)); y,(t)=cos(Bx,(t))
Y, (t) =cos(ax,(t)+Bx(t)) , nonlinear
= cos(ax, (1)) +cos( %, (1)) = v, (t) + ¥, (t)
(2)
yi[n—ny]=2x[n—n,Ju[n-n,]
X,[n]=x[n—n,] , time-varying
y,[n]=2x%[n]u[n]=2x[n—nyJu[n] = y,[n—n,]
3)

9 x[n]=0, |y[n]=|log, (0

)‘ =00, Unstable
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(4)

(5)

4. (10%)

Y1[n] = IoglO (‘axi[n]‘); yz[n] - Ioglo (‘ﬂXZ[n]‘)
ys[n] =log,, (‘axi[n]—i-ﬂxz [n]‘) # Yi[n]+y,[n]

, honlinear

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

‘y(t)‘ = J.Z:X(Z')d’[ SJ-_tf‘X(T))dT
=MXItZ:1dT=MX(%+ooj=oo

If t <0, then y(t) is noncausal due to t < 0.5t.
(t-t9)/2
yl(t—to):.[_w Xl(r)dr
X, (t)=x(t—t,) , time-varying
1/2 1/2
Y, (t)= J:w X, (7)d7 = Lo X (7 -t )dz

r'=1-ty

/2~ ' '
- j_‘m "x ()~ v (t-t,)

, unstable

y[n]=31  x[k+2]=-+x[n]+x[n+1]+x[n+2],
memory and noncausal

\y[n\ ‘Zk N k+2]‘ k+2]\<|v| (n+o) =00, Unstable

y[n]=ax[n]-bx[n-1]+cx’[n-2] :(a—bS +c82){x[n]}

Cascade implementation of operator H:

x[n]

Square

——» y[n]
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Parallel implementation of operator H:

x[n] Yy yIn]

—»‘ s }—»‘ Square }—»@7

®

(1) (10%)
[ x( j dt+j (t)dt
Jx(-

+'[Oax t)dt = J‘ di+.|'0ax(t)dt

\—ﬂ/—_J

a

0x 2)dA+ [ x(t)dt=2["x(t

even (7))

Yoo X=X x[n]+ x([0]+ X, x[n]
= X mpex(0]+ X, x(n]

Zm:1X[m] x[0]+ X, x[n]=x[0]+ 2%, x[n]
even, x[ m]=x[m]
(2) (10%)
Since x(t) and x[n] are odd, that is, x(t) = —x(-t) and x[n] = —x[-n], we have
X(0) = —x(-0) and x[0] = —x[-0]

Hence,
X(0)=-x(-0)=-x(0)=x(0)=0
x[0]=—x[-0] =-x[0] = x[0] =0
j_""ax() )dt+j x(t)dt

=[x

:I +Ioax t)dt = I—x d)t+j t)dt=0
=7 odd, ()2

Yoo xnl=X, X[ J+x[0]+ ", x[n]

—Z m]+x[0]+ . x[n]

-3 ] ol Tl o] -0

%,—/
odd, —x[-m]=x[m]

4
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(1) (10%)
X(10t)

x(0.5t)

(2) (5%)
x(5(t-1)) =x(5t-5)

Fall 2011



