Examples of SFG:
[image: image1.png]3-21. The block diagram of a control system is shown in Fig. 3P-21.
(@) Draw an equivalent SFG for the system.
(b Find the followiag transtec functions by applyiag the gain formula of the SFG directly 10 the

block diagram.
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(€) Compare the answers by applylng the gain formala 1o the equivalent SFG.
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Sol. 
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2. Apply the SFG formula to find Y5 / Y1.
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    Sol.
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4. For the system shown in fig. below,
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Sol.
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[image: image10.png]PROBLEM: Find the transfer function, C(s)/R(s), for the signal-flow graph in
Figure 521.
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for Example 5.7




[image: image11.png]SOLUTION:  First, identify the forward-path gains. In this example there is only
one:

Gi(8)Ga(5)G3(5)Guls)Gs(s) (5.29)
Second, identify the loop gains. There are four, as follows:
1 Ga(s)H(s) (5.30a)
2. Gu()H:() (5.300)
3. Ga(s)Ha(s) (5:30c)
4. G3(5)G1 () Ga(5) G (5) G (5)Ga(5) Gals) (5:304)

Third, identify the nontouching loops taken two at a time. From Egs. (5.30) and
Figure 5.21, we can see that loop 1 does not touch loop 2. 100p 1 does not touch
1oop 3, and Ioop 2 does not touch loop 3. Notice that 100ps 1, 2, and 3 all touch
loop 4. Thus, the combinations of nontouching 10ops taken two at a time are as
follows:

Loop 1and loop 2 : Ga(s)H (s)Ga(s)Ha(s) (5.31a)
Loop 1 andloop3 : Ga(s)H3(s)Gr(s)Hals) (5:316)
Loop2andloop3 : Ga(s)Ha(s)Gr(s)Ha(s) (5.31¢)

Finally, the nontouching loops taken three at a time are as follows:

Loops 1, 2,and 3 : Ga(s)H1(s)Ga(s)H2($)Gr(s) Ha(s) (532)
Now. from Eq. (5:28) and its definitions. we form & and As. Hence,

a

1 ~(Ga(5)H1(5) + Gals)Ha(s) + Gr(s)Ha(s)
+ Ga(5)Ga(5)Ga(s) G (5) G (5) G (5) G 5)]
+[G2(8)H\($)Gu(s)Hals) + Ga(s)H1(5)Gr(s)H o(s)
+Guls)Ha(s)Gr () Ha(s))
—(G2()H(5)Ga(s)Ha(s) G (s) Has)]
(5.33)

We form A by eliminating from A the loop gains that touch the kth forward
path:
A1 =1 Gils)Hals) (534)




[image: image12.png]Expressions (5.29), (5.33), and (5.34) are now substituted into Eq. (528).
yielding the transfer function:

Gls)

_Tils _ [Gi(5)Ga(s)Gs()Ga(s)Gs(s)][1 — G(s)Ha(s)] (538
s

a

Since there is only one forward path, G(s) consists of only one term, rather than a
sum of terms, each coming from a forward path.
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