Lecture 15

- Inverse Systems
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How about h;(i) ?
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- Minimum-Phase System

An LTI system that is both stable and causal, with all poles dand zeros (yinside the unit circle.

Roc: [l > max ,Ck\ going sutwerd

K=1,2,., M
A minimum-phase system has an inverse system that is also stable and causal.
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On +he other hand, i there 1s 60 Thverse System +hat s both

SLQHQ C«md chtSa[ s then all the zeros Ck of H(z) must be inside the unit circle.

Reason :
Hi@ hes a ROC: [l\ > max [kl and Max k) < | due o

k':" 2, v, M K
H® being stable

In summary, a minimum-phase system:
- stable

- causal
- All its zeros and poles are within the unit circle

- Itsinverse system has the same properties as above (i.e., both causal and stable, with
all its zeros and poles being inside the unit circle)

- Frequency Response of Rational System Functions
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Phase Response:
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- All-Pass System (constant magnitude gain regardless of the frequency w)

- 4a
H(:E) = — \A/]nue, O Vs e real Nnumbe ~
T
: eI% -«
Hle??) = — N
el - —
. Jw
eq. o= 2 , H(e)w) = e_ 2
e - 0.5
| e | =2

Lecture 15 Page 5



[Higm| = Jed?-al - _ Jeewrgome

\35‘”—045\ \COSer\)A(S\‘ww\ 0,5’

. /\/(Cos\,u—z}”—& Sin W
A/(usw-o-G)LJr STt

B /\/|~4c,osw+L,c | /\/5‘4Cosw

20—
/\/ \ - sSw + 0‘15 ‘v [ = Cosw
4/2; /{ [-256 — Losw

4/(-%’* Cosw |

-—

M| = 2

- freqgz function in Matlab
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>> doc freqz
>>b=[1-2];
>>a=[1-0.5];
>> freqz(b,a)
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