7.7. Block Diagram Representation for Discrete-Time LTI Sy%
As a matter of fact, the z-transform is used to replace time-domain opera;
such as convolution and time-shifting with algebric operations for discrete.tjp,
signals and LTI systems. Further, we know that the differepce equations of ¢
discrete-time LTI system can be replaced by algebraic descriptlon?,. Also, 2-trang.
form is used to convert system description to algebraic equations which s,
helpful in the analysis of inter-connections of LTI systems.

In addition to this, these algebraic equations are also hel'pful In represent.
ing and synthesizing LTI systems as inter-connections of basic system building
blocks.

7.7.1. Transfer Function of Inter-Connection of Discrete-Time LTI Sy
tems

To analyze discrete-time block diagrams such as series or cascade, paralle]
and feedback inter-connections, the transfer function algebra is exactly the same
as that for corresponding continuous-time LTI systems. In this sub-article, et
us go through the following inter-connections of discrete-time LTI systems :

(i) Series or cascade inter-connection of two discrete-time LTI systems,
(iz) Parallel inter-connection .of two discrete-time LTI systems.
(iii) Feedback inter-connection of two discrete-time LTI systems.

7.7.1.1. Series or Cascade Inter-connection of Two Discrete-Time LTI
Systems

Figure (7.5), shows the series interconnection of two discrete-time LTI sys-
tems.
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Fig. 7.9. Cascade form block diagram representation of a discrete-tim
LTI system described by transfer function given by oquation (uo‘tme

Further, parallel form block diagram .
descibed by equation (), will be representation of a discrete-time LTI system

H@2) = e 1 l . " :
(1"‘5' )(l-sl'j il*%.-l i l--‘.‘.."l
(using partial fraction expansion) ( 6 )
i HG) = ( afs 1/3
|

+-§- nj"‘ ‘(: % .‘q‘- H@+ g 4@ ot
3




