1.

y(®) = [u(t-1) —u(t-2)]*[u(t) —u(t-1) + u(t-2)]
=r1(t-1) — 2r(t-2) + r(t-3) — r(t-2) + 2r(t-3) — r(t-4)
=r(t-1) — 3r(t-2) + 3r(t-3) — r(t-4)
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a)y s (t)=r(t) —r(t-1)
s(t) = d(y_s (t))/dt = u(t) —u(t-1)
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b) h(t) = d(s(t))/dt = o(t) — o(t-1)
H(jo) = [-00,00 [8(t) — 8(t-1)]*exp(-jort)*dt
=1 —exp(-jw)
c) H(jow) = exp(-jw/2)*21*(exp(Jw/2) — exp(-j®/2))/(2))
= 2jexp(-jo/2)sin(w/2)
H(o)| = [2j] [exp(-jeo/2)] [sin(e/2)| = 2[sin(c/2)|
arg[H(w)] = arg(2)) + arg(exp(-jw/2)) + arg(sin(w/2))
=m/2 — /2 + {0 if sin(w/2) > 0, - if sin(®w/2) <0
=-0/2 + {n/2 if sin(®w/2) > 0, -7/2 if sin(w/2) <0
H(jo) seems to be periodic with period 4x, so plot for
0 < o <4n. We find that period is actually 2.
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3.

a) y[n] + %2 y[n—1] = x[n] + x[n-1]
b) By inspection, H(exp(j2)) = (1 + exp(-jQ))/(1 + Y2 exp(-jQ2))
¢) x[n] = cos(L2on)
= y[n] = [H(exp(j€20))| cos(Lon + arg[H(exp(j€0))])
Want Qo such that [H(exp(j€20))| = 0. Look at numerator.
11 + exp(-jQ0)| = |2*exp(-)€Q20/2)*( exp(j€20/2) + exp(-]€20/2))/2|
= 2| lexp(-j€20/2)| |cos(€20/2)|
= 2|cos(L20/2)|
For 0 < Qo <2m, cos(Q0/2)=0=> Qo=mn
d) Assume x[n]=u[n]=1,n>0

y[n] = s[n]
yl-11=0
Homogenous
(h) (h) (h)
y [n] + (12)y [n-1]=0 y [n] = c(@™n),n>=0
()
r+7%2=0 r=-% y [n] = ci((-2)"n),n>=0

Particular




()
x[n]=1,n>=0 y [n]=b,n>=0

(p) (p)
y [n]+(2)y [n—1]=x[n] +x[n— 1]

(p)
b+%b=1+1 b=4/3 'y [n]=4/3,n>=0

Translate IC

y[-1]1=0 Find y[0]
y[n]=-"y[n-1]+x[n] +x[n- 1]
Atn=0

y[0] =- "2 y[-1] + x[0] + x[-1]
y[0]=-%2(0)+1+0 =1

Match IC

y[n] =ci(- 2)"n+4/3,n>=0
y[0]=ci(- )"0 +4/3=c1+4/3=1
c1=-1/3

y[n] =-1/3(- 2" n +4/3,n>=0
s[n] =[-1/3(- 2)"n+ 4/3] y[n]

4.

a) By inspection: h(t) = 6(t) — a d(t-1) + a2 d(t-21) - ...
= >n=0,00 (-a)* d(t-nt)
b) Stable if [-00,00 [h(t)|dt < oo
J-00,00 |h(t)|dt = J-00,00 [¥n=0,00 (-a0)* §(t-n7)|dt
= J-00,00 ¥'n=0,00 |o|* §(t-nT)dt
= Y'n=0,0 |a|" J-00,00 §(t-nt)dt
= 2.0=0,0 |o*
If |a| < 1, sum converges to 1/(1 - |a]) and system is stable.



