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In Section 2.4.3, we illustrated the block dlagram representation of an LTI system de-
scribed by a first-order differential equation using the basic operations of addition, multi
plication by a coefficient, and integration. These same three operations can also be used
to build block diagrams for higher order systems, and in this section we illustrate this in
several examples.

Example 9.28

Consider the causal LTI system with system function

He) = 73

From Section 9.7.3, we know that this system can also be described by the differentil
equation

dy(®)

TR 3y@) = x(@),

together with the condition of initial rest. In Section 2.4.3 we constructed a block diagram
representation, shown in Figure 2.32, for a first-order system such as this. An equive-
lent block diagram (corresponding to Figure 2.32 with @ = 3 and b = 1) is shownil
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Sec. 9.8 System Function Algebra and Block Diagram Representations
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Figure 9.32 (a) Block diagram representation of the causal LTI system in
Example 9.28; (b) equivalent block diagram representation.
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Example 9.30
Consider next a causal second-order system with system function
H(s) = ! = ! (9.165)
S G+DGE+2) P2 +3s5+2 '

The input x() and output y(¢) for this system satisfy the differential equation

d?y(t)  ,dy@) _
By employing similar ideas to those used in the preceding examples, we obtain the block
diagram representation for this system shown in Figure 9.34(a). Specifically,
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Figure 9.34 Block dia

gram representations for the system in Exam-
ple 9.30: (a) direct form;

(b) cascade form; (c) parallel form.




