BME 401 HW1: Solutions
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As the system is given casual, we expect that the LTI system is a right sided sequence

We know that §[n]«Z—1, a'u[n]«%t—>

o=y z|>[a and x[n-k]«E>z7X(2)

same ROC as X (2).
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Method 2:

As the system is given casual, we expect that the LTI system is a right sided sequence

We know that a“u[n]@% , where |Z| > |a| and x[n—k]«%—>z"X(z2) for same
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From convolution property ROC(Y(z)) = ROC(X(z)) (1 ROC(Y(2))
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ROC(X(z))= §<|z|<1, ROC(H(z))= |Z|>Z’ ROC(Y(z)) = §<|z|<z,

So first equation is a right sided sequence second on is a left sided sequence.
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c)
We should analyze ROC of H(z), if ROC has unit circle than the system is stable.
ROC(H(2))= |7| > % ,so the system is STABLE.
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Assume system is Casual then
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We have poles at z = > and zeros atz = 0,—1. h[n]= 2(5) u[n]- (_Z) u[n]
b)

We should analyze ROC of H(z), if ROC has unit circle than the system is stable.
ROC(H(z))= |Z| > % ,s0 the system is STABLE.
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We know that ROC(H(z))= |7| > % so  h[n]= 5[n]—§(§)“ uln].
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0 y[n]—%y[n—l]:x[n]—zx[n—l].

d)
If the sequence of h[n] is right sided the ROC becomes outer of a circle so

we know that ROC(H(z))= |Z| > % , so the system is CASUAL.

If ROC of H(Z) has unit circle than the system is stable.
we know that ROC(H(z))= |Z| > % . so the system is STABLE.
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There are 3 possible ROC let say R1, R2, and R3 for the sequence which are:
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sowehave A+B+C+D=1 after we solve B, C and D we may find A using the
equation.
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For solving B lets multiply both sides of eq.1 by (1 + % Z_lj we have
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For solving C lets multiply both sides of eq.1 by (1 — 2271) we have
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For solving D lets multiply both sides of eq.1 by (1 - 32_1) we have
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weknowthat A+B+C+D=1 so A4 -2, 108_
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we know that x[n] is stable so ROC must has the unit circle so we have ROC= %< |Z| <2, the

first and second equation are right sided third and fourth are left sided and we should compute
second equation differentiation property,

if s[n]«%—>5S(2) with ROC=R then ns[n]«Z 235D ik ROC =R
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and from time shifting property we have
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then x[n] whould be



X(2) = —3 and x[n] is given left sided

using differentiation property,
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X(z) = and x[n] is given right sided

Method 1:

using time expansion property

if s[n]z[%jnu[n]@ 1

then S{E} - (ljku{ﬂ}é 1 where S{E} =0 for n is not a multiple of k

and S{E} = S[E} for n is a multiple of k
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then k=3 we have s[ﬂ} = (lyu[ﬂ} <z 11 so X[n] becomes
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x[n]= (%) u[g} where if n is not a multiple of 3 x[n]=0, else x[n] is has value which can
be calculated.
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which can be calculated.
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We have total 3 poles 2 are at: z =ae', be!’, we should find a, w, b, 0
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so we have poles at: z = é’ \/25 ‘4,g i
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