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PROBLEM:
A linear time-invariant system has system function

Ho=1-z%A+z +z%+z23%+2%
(@) Determine the impulse response of this system.

(b) Theinput to thissystemis
X[n] = 3+ 75[n] + 10cos(rn/2)

Determine the output of the system y[n] corresponding to the above input x[n]. Give an equation for
y[n] that isvalid for al n. (Note: Thisisan easy problemif you approach it correctly!)
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(b) Use Linear(i-:j o Bnd the response o each ,-,‘Fuf.
Selparale]j awd thew add thewa together:

xfpl= 3
vse the F"eﬁue‘“‘j res pense at b=o.

H(e'®)= H(Z)I2=, = (1=-NU+1+1+1+1) =0
Thus 3,“’]: (o)

Xz[w) = 78] =>  yaln]= 7 hin]
Xa W] = )D COSChTVz_)
Use ’0"'5' respense af W=7,
H(es) = H(z) Iz=e5"*=J‘ L
= (1= )

=(1+1)(1=-j-1+)+1)=2
Y3Inl = 2005 (%n)

yl'ﬂ: W fn) + 7:["'7 + 35[V\—'
= 76in] + 7&[n-1] = Tdin-5]- TSIn-b1+ 2Dcos(%n)
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(b) ALTERNATE solvtion v the time dowain:

Wi = )+ xfg-{j + o+0+0- x/n _gj *-'1‘&1-6]
Fr 200 3+7 560 +loces(n E )

90l = 3+ 75 +§{0<:os(z§-n) = 10cos( En — [o‘l§=o:?> }_;. N
3+ 75Ln-)+ §oes (Flo-Y) s0es(Bn~ [F = & IVEE A
—3-75[n-5)-{0ws (F@-5))= 0es(¥n-[F-5] ) I+ a-s
—3-15[a¢])-{ bas(Fas)) < ves (Fa-LF =377 ) } -

covee | } Y
Térms for n f' n-6 will add;
at n-1 i n-5 cancel
orms ab i nes cancel

_\v__..———
J.Dcos(!-;-")

901 = 16 +55-0-51a- ~56-Q) + 2D cos(%n)
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