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Signal Flow Graph

® nodes : variables
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An input node is a node with
only out going arrows.

R, N and r are input nodes.







Series branches can be multiplied to
form a single branch

A 4
3 O
el
A 4

a12d93034
O—fig—oPpst O
Y1 Y4




Y(s)







8

zl
R o—> . ——o
1 G,
-1
R G, Gs
X z' 1+G,H,
> >
G,
-1

—- >—o
Yy
GZG3

“1+G,H, +G,G,

GZGB + GlG3 R
1+G,H, +G,G; 1+G,H, +G,G,
G,G; +G,G,

"1+ G,H, + GG,



Mason’s Gain Formula

® Aforward path: a path from input to output

® Forward path gain M,: total product of gains along the
path

® Aloopis aclosed path in which you can start at any point,
follow the arrows, and come back to the same point

® Aloop gain L;: total product of gains along a loop

® Loopiand loop j are non-touching if they do not share
any nodes or branches



he determinant A:

- > L+ L-L, - L-L-L + L-L-L-L —..
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all i all non—touching alln.t. alln.t.
pairs of loops 3loops 4loops

A,: The determinant of the S.F.G. after
removing the k-th forward path

e Mason’s Gain formula:

oTF.=Y- 3 McA

yi all forward A
path k
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orward path:N y —
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A.: remove nodes N, y, and branch N vy

All loops broken: =» A =1
MA, MA 1 1

A A A 1+GH,+GG,
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etT.F. fromRtoy
: R x z y:Mz=G,G,

Rz y: M;=G,G

SEMT L@M =1+G,H, +G,G,
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. remove M; and compute A
A =1

,. remove M, and compute A

A, =1

ZMkAk ZMk: G,G, +G,G,
A 1+G,H, +G,G,

GG, +GG; 1

— + N
1+G,H, +G,G, 1+G,H,+G,G,




orward path:

M, = H

M, = F

L, and L; are non-touching



A=1-Y1, +LL,
=1-HH.-H,H,-H,H, -H,H-H.H,
+H,H.H,H.
A,: If M Is taken out, all loops are broken.

therefore A, =1
A,. If M, Is taken out, the loop in the middle (L,) Is

still there.
therefore A,=1-L,=1-H,H,
Total T.F.
0 :Z M, A, i M,+M,1-H,H,)
A A

H,H,H,+H, —H,H,H,

H, —H,H, —H,H, —H,H,HH, + H,H.H.H,
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wo forward paths:
M, =G,G,G,
M, =G,G,

Five loops:
GlGZHl GZG3H2 G4H2
G,G, G,G,



erminant :
1+G,G,H, +G,G,H, +G,H, +G,G,G, + GG,

fter removing forward pathl, no loops.
A, =1

After removing forward path 2, no loops.
A =1

Totalgain :
G,G,G, +G,G,

+G,G,H, +G,G,H, +G,H, +G,G,G, +G,G,









erminant:

. If M, is taken out, all loops are broken.
therefore A, =1

. If M, is taken out, all loops are broken.

therefore A, =1

A,: Similarly, A,=1 b, 5 b, i b,
.'.T.F.=ZMiAi - MleMs S : 53
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