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Homework No. 3 Solution

=> " x[k]g[n-2k].g[n] = u[n] - u[n-4]

X[n]=S[n—1].
y[n]=2.,_ . d[k-1]g[n-2k]=g[n-2]=u[n-2]-u[n-6]
X[n]=S[n-2].

y[n]=2.,_ . o[k-2]g[n-2k]=g[n-4]=u[n-4]-u[n-8]

If the system S is time invariant then the system output obtained in part (2)
has to be the same as the system output obtained in part (1) shifted by 1 to
the right. Clearly, this is not the case. Therefore, the system is not LTI.
x[n]=u[n]

1, n=01
y[n]:Zf:Og[n—Zk]: 2, n>1 =2u[n]-6[n]-5[n-1]
0, otherwise
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y[n]=(-1)" *2"u[-n+2].
y[n]=3_ 2tu[-k+2](-)""
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y[n]=(u[n+10]-2u[n]+u[n—4])* B"u[n], || <1.

For n<-10, y[n]=0.
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For n>3,
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u[n+10]72u[n]+u[r;f4]
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3.
0 y(t)=2*[u(t+1)-u(t-1)]*2u(t+2).
For t+2<-1, t<-3, y(t)=0.
(22 4 t+2 2
For t+2<1, -3<t<-1, y('[):zj'_1 272dr:§r3_1 :—[(t+2) +l}
P S 8
For t+221, -1<t, y(t)=2[ 27 dr =7 _1_5[1+1]_§
2T2|:U(T+1)—U(T—1)] 2u(t—z'+2)
2 I I —
-1 0| 1 t+2
(2 y(t)=e"u(t)xe’u(-t).
y(t)= J':e‘”eﬂ(”)u (-t+7)dr
For t<0, y(t)= _[:e‘”eﬂ(”)dr = e“jowe’(“ﬂ)’dr =e”"/(B+7).
For t>0,
y(t)= J':O e e dr = e Lw e "rdr
=eﬂte’(”'g)‘/(ﬂJr;/)=e‘7t (B+7)
4.
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- The system is memoryless if and only if h(t)=cd(t) or h[n]=cd[n].

- The system is causal if and only if h(t)=0 fort<Oor h[n]=0 for n<0.
- The system is stable if and only if [~ |n(t)dt<oo or 3" |h[k] <co.
(1)  h(t)=cos(zt)
Has Memory. Not causal (h(—1) =cos(—z)=—1=0). Not sstable.
Ii‘cos(;zt)‘dt = Zjow‘cos(nt)‘dt

. V2 1
=21im N (J‘O cos(ﬂt)dt+Lﬂ‘cos(m)‘dt)
. V2 .
=4lim N | cos(zt)dt=4lim N -1=o0
N> 0 N—>w
(2 h(t)=e?u(t-1)
Has memory (h(t) = cd(t)). Causal. Stable.

®) h[n]=(y2)’

Has memory (h[n]=cd[n]). Not causal (h[-1] =(1/2)). Stable.
@) h[n]=>. &[n-2p]

Has memory (h[n]=cs[n]).

0

Not causal (h[-2] = Zp:_la[—z -2p]=1+0).

o0
Qs

Not stable.

Z?=715[k -2 p]‘ - z:?oozz?lé‘[k -2 p]

o0
“Yi 1=
k is even.

(1) h[n]=(-1)"{u[n+2]-u[n-3]}. The step response is

s[n]=u[n]*h[n] =2, h[K]

For n<-2, s[n]=0.
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Ln=42,0

For —2<n<2, s[n]:{o Nt

For n>3, s[n]=1

(20 h(t)= e The step response is
s(t)=u(t)h(t)= h(r)dz
For t<O0, j;e’drzet.

For t>0, LO e’dr+j(:e"dr:1+l—e‘t=2—e‘t



