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EE 438 Z-transform Example

Determine the frequency and impulse response of the following causal system.
y(n) = —% y(n—=2) + x(n) + x(n-1)

Analysis.
Y(2)= % 272Y(2) + X(2) + 7' X(2)
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Then the region of convergenceis:

Causal => h(n) isright sided
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Pole-zero diagram: A
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Compute impul se response

h(n) =Z{H (2)}

Use partial fraction expansion (see appendix of Oppenheim, Willsky with Y oung)
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Noticethat A=B" because — j/~/2 and + j/+/2 are complex conjugate pole pairs.
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Since j:ej”/2 and %ﬂi%ﬁej tan™+/2
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h(n) :gej tan-lﬁ %ge—jnnlzu(n) +§e—j tan'l\/z %%%'ejﬂnlzu(n)
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h(n) = ﬁ%g COSE%T” ~tan? \/EEh(n)



