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PROBLEM:

We now have four ways of describing an LTI system: the difference equation; the impulse response, h[n];
the frequency response, H (e1?); and the system function, H (z). In the following, you are given one of these
representations and you must find the other three.

(@) yInl = (x[n] 4 2x[n — 2] + x[n — 4]).

(b) h[n] =48[n]+8[n— 1]+ 8[n— 2]+ 8[n— 3]+ 8[n —4].

(c) H(el®) = [1+ cos(2d)]e %3, Hint: Expand the cosine using Euler’s formula.
(d Hz=1-2z2%2+z2%4+2".
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@)  Given: yn) = XN + 2x(N=2)+ x(-4) (diff. eq.)
Impulse response: h(n) = &)+ 28(n-2) + §(n-4)
Frequency response: H(ed®y= 4 +2 e=J28 , J4U

S\jskm fundhon H(z)= {+2z %+ z-4

(b) Given: hn) = &n) +3(n-1) +S(n-2)+S(N-3)+T(n-4) (lmP.mp.)
Difference Eq:  y(n) = X(M+X(N-1)+X(n-2) +X(n-3) + X(n-4)
ﬁtqm.nca resp: H(ed®) = 4+ R, oi2R 3D | 4B

Sasﬁm funchon: H(z) = f+z'4z 223274

(c) Given: H(e-j‘:’) = [{ +cos(2%) ] e"—"ajB (freq. resp)

v A Jz& -"JZL:\J -‘3—N
H(ed®) = (44 &€ )e=

2
38 & -353
= e™ +Lle™d™ o Le™ =
2 2
LA -y ‘SA
= Ao -3 +L == =)
ze + e 2 €

sySfem Funchon H(z) = -‘i 2™\ 4+ 273 4 —_ZI.—E‘S
Ipulse Responte han) = —;-: &n-1) + §(n-3) + -;-_ §n-5)

Difference Bq :  y(n)= L x(n-1)+ X(nN-3) + £ X(n-5)

(d) Glven : H(Z) = 4-222+z %+ 277
Fheqwzncg Resporue : H(e-ja‘) = H('i)kleja =
H(edd)y = 1-2e929, e TS, eI
Irmpulse resporve : hin) =%)-2 8n-2) + §(n-4) +T(n-7)

Difference Eq: y(n) = X(N)-2x(n-2) +x(n-4) + x(n-3)
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