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Transfer Function of a Discrete System
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Let's draw the controller structure

Structure of a Discrete Controller (Tra Fn)
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Tra Fn to State Space Model in DT
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Unit Pulse Response — 2" Order System
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Pole Radius and Decay rate
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Pole Radius and Decay rate

4T T l}v Response magnitude = 2rk
Lo . P o:iv:/t drele # éavpL'/s '{'o' ((}ec‘ug 4> A
LD , 'a’; UnGtahe of Ale iwitial vale
/' | | /1 mebmitiede ok pro| = 2
N P | - "
/ > - \ Y o k=t = 2V
i . e | | icen y“’
N on < -
OE_C‘M wni b cirele ’ I\ c-o
4Vl5f'u\|'Ko[ i = n
%%3 ceseillotiom o-ql | =Y
_‘.Uj_io“ =
9 Y

_ﬁi;ﬂ_l‘j_ 43 _:Z_j/ o Z-plane

e —

21

=] unstable stable unstable

> - 1
54 1 Sloww .
7 ast
decay 5

decay




Pole Angle and Oscillation
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Effect of Sampling on Pole Locations
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Stable Or Unstable?

e CT system ﬁ is stable V¥ a>0. Then, the
sampled system has to be stable as well

* As per the corresponding DT system Z_eZ_aT ,
stability criterion is
e 9T <1
In(e™*") <In1
—al <0
which is true for any sampling interval T

Second Order System
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Shbility
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