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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.

(@) yIn] = z(x[n] — x[n — 4]).

(b) h[n] = 8[n] + 28[n — 1] + 38[N — 2] + 28[n — 3] + 8[n — 4].
(c) H(el®) = [2+4 2cos(®)]e i#2,

(d Hz=z°%+z°%+2"°
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We now have four ways of describing an LTT system: the difference equation; the impulse response, h|n]; the fre-
quency response, H (e/?); and the system function, H(z). In the following, you are given one of these representations
and you must find the other three.

@) ylnl = 3(xln] = xln —4]).
hin] = § (8ln] — 8ln — 4])

-y — 1 —4
H@ =4 (1-27)
Joy 1 e 1 R Reo - o _i . A — 2o
H(e")=31-¢ =z (e e ) = 2sm(2r.u)e
(b) hln] =d8ln]+28ln— 1]+ 38[n — 2] 4 28[n — 3|+ 8|ln —4].
yvlnl = x|n| + 2x[n — 1] 4 3x[n — 2] 4 2x[n — 3| + x[n — 4]
H(z)=142z"+3z 2423474
H(eﬁ?’) — l+2€7j&)+3€7f2cb+2(;;3&;+87j4cb
— e—jl("o (3+26}(?)+2e—jr§:+ej2rb+e—ﬂ(i))
= e (3 1 4cos(@) + cos(2d))

or, H(eﬁ;’)

1 — e—jS(;; B e~ jZ.S(;)(ejZ,Sf?Ji e—j2.5(?)) e Sln(zs(“u)
| —e o e*_jU.S(;)(ejO,Sr?J _ e*jﬂj(?)) - SIH(OS(?))
(c) H(e!”) =[2+2cos(@)]e /.
H(ejrh) — e—j(h +2€—j2&)+e—j36)
hln] = 8ln— 1]+ 28|n — 2]+ 8[n — 3]
ylnl = xln— 1] 4 2x[n — 2] + x[n — 3]
Hz) =z "+2:7%+77

(d) Hz) =z 420+,
ylnl = x|n — 3|+ x[n — 6]+ x[n — 3]
hln] = é8|ln — 3]+ 8ln — 6] + 8[n — 3]

H(e/®) = ¢ PO 4 ¢ 100 4 = P90 — o 100 (1+2cos(3d))
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