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Block diagrams
&
Signal flow graphs
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(g) Moving a pickoff point behind a summation

X1(s) = X5(s)

o

¥

X,(s)

v

(h) Moving a pickoff point forward of a summation

X;(s)

X1(s) = X5(s)

|
/Y; Xy(s) — Xx(s)
AN

+

@)

+
——
_; Xl(s) - Xz(s)
|

X5(s)

> XI(S)



original
A, lA—Bl A-B+C
_|_

equivalent

A+Q—B

A + A+Q
_I_
_I_ —_
C B

A-B+C



original

A -AGl AG-B
_|_
|

equivalent

e L

;.
6 |
e




original

A 4

AG

»
>

v

v

v

equivalent




I
I - 5 I
| o = '
| I
| _ I
| I
R(s) | N . N I - 5 ¥is)
T : - i i LY EY
e —
3 -
5+3 -
- 5 Yis)

P43+ 4




s

o e

e

_ﬂ‘

¢t e 12s

Waes i srs i)

0

1% 0 02
Bes M wredy

. e o 1200
SIS

5742707 « My
ot ﬂo'o llh’ L TR

—————




©
| -
= @)
o)
o €+ST+75
o N =hae
s S b (5) -1
S ~oa | G [ e =
- O ¢ ”A%vNNrN
=) Amvcnv
< I
e N+h‘
B> =3
+
§ e — f— <
)Y T + ) %y
. s e Y Tt | \ﬁu
S owu | U D € | /0=y
oy
()
E+ST+S
Lrene.
s\ (g +5 ¢
(Y4 = (5)'%g
s\ [T+
(5 (%)
(@\|
2 L e THs | +
o o | [ h e | T o
S 0=
X
L




Automatic control

Signal flow graphs
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Automatic control
Mason s Rule

Mason s gain rule is as follows: the transfer function of a
system with signal-input, signal-output flow graphs is

A=1-(sum of all loop gains)+(sum of products of gains of all combinations if 2
nontouching loops)- (sum of products of gains of all combinations if 3
nontouching loops)+ ...

A path is any succession of branches, from input to output, in the direction of the
arrows, that does not pass any node more than once.

Aloop is any closed succession of branches in the direction of the arrows that
does not pass any node more than once.
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