LTI systems with the z-transform

Herman Kamper
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e What do you call a LCCDE system where N = 07 FIR
e What can you tell me about the impulse response of system where N > 07 TA®R

o9
e When is an LTI system BIBO stable? Z \W(M] < oo



hree identities we will use today

e Linearity:
Z{axln] + Byln|} = aZ{z(n]} + B2{y[n]}

e Time shift:
Z{z[n — k|} = 27 % Z{z[n]}

e Convolution:
Z{z[n] xy[n]} = Z{z[n]} - Z{y[n]}



ransfer function

Linear time-invariant (LTI) system:
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ransfer functions of LCCDE systems
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L, HE)Y = ;2223 y|n] = —Zaky[n—k] + Zbkx[n—k]
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Poles and zeros
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Unit circle
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Causal and anti-causal signals
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Stability of causal LTI systems

Causality: //[1>// Wi =0 Car alf

If the ROC of an LTI system’s transfer function /L ," A . n<o
H(z) is the exterior of a circle with some radius //\-— R
r < 0o, the system is causal. /)r/
Stability: BRIB® stolole ¢ 2 \‘f\t‘\ll £ oo
A= -eo

If the ROC of an LTI system’s transfer function  ~_ sl e Roct P 1=\
H (z) includes the unit circle, the system is | < -Z |uCr) - P_AI ¢ 0o
BIBO stable. IR@l = &,

\. o~ ( =(3|=1*
All poles of a stable causal LTI system lie inside f Roc vo cluctes € =2l
the unit circle. (a~et “T;“- versa) z \\.\tn]\ Z oo
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