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Obtain the transfer function of the given system using block diagram reduction.
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Obtain the transfer function of the given system using block diagram reduction.
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Obtain the transfer function of the given system using Mason’s Gain Formula.
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Obtain the transfer function of the given system using Mason’s Gain Formula.
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Obtain the transfer function of the system represented by the following set of equations using
Mason’s Gain Formula.
X2 = ai1pX1+azpX3+agoXg+asyXs
X3 = a23X2 [10] |co3| L3
X4 = A34X3+taa4X1
X5 = d35X3+adssXg
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Sol : The number of forward paths are K = 6, T ‘.
" The forward path gains are, o 1 .’ﬁ 1
' T, = G,G,0;, T, = 0,040, | G-"‘“-“*’:' Gy .
Ty = GGG Ty = G, Gy Gy e
Ts = G4Gy(-H,)G,G, T = 0,0,(-H,)G; G, b '@t; T
The feedback loop gains are, _ :
L « -GH Ly~ -GHy, L=+ G; H G Hy
The two nontouching loops are L, L,
o L = GGHY,
8 = 1-[y #1413 J[Ly Ly] =1 + Gy, + Gy, -G, Gyl Hy +GyGyHiH,
For Ty, L, Tmm |
A = 1-L;=1+GgH,
For T, , L, is nontouching,
! A= 1-L~1+GH,

For T, to T, all lnops are touching to all forward paths.

e ;ﬁ]"h'ﬁi‘ﬁﬁ'l
Gain = ZTxAx , Tidy +Ta8, + T3y + T,A  + Tids +TAy
A - A )

[|_' T 6,G,G, (1+GgH, )+ G,Ge Gy (1+ GyHy )+ '
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Bol. : Representing each summing and take off point
by a separate node, the signal Aow graph is as shown
in the Fig. 656 (a). -

Fig. 6.5.6
Forward path gains are,
Ty = GGy,
T: - Glcls,
Ty = GH GGy
The feedback loop gains are,
Ly = -G;GHiH,,
. L = -GG H i,
No combination of non-fouching loops.
A= 1=l ~1a]
All loops are touching to all the forward paths hence

; : € . TiltTydy + 1oty + T8,
. 4

c_| GG+ +G,G,G,H, +G,G, G, H
R +G,G,HH, +(,C, :
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Sol. : System node variables are Y, , Y, , Y3, Y.

Consider equation 1 : This indicates Yz depends on
YI and Y3

S.F.G. for equation (1)

Cmndcrcqnahonz Ih:smdmtesYadepu\dsm

Y;,Y, and Y,
© Gy
[ )
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S.F.G. for equation (2)
Consider equation 3 : 'msh\dimmY,depmdsm,
YJ and Yz
Y, G Ve
s.F.Gbroqun‘nn(S_)

Combining all three we get, complete S.F.G. as shown
in Fig. 653,

No. of forward paths = K = 4

~TF. = i T A _T1a+T; 8y + T3 85 +T4A,
a a
Kzl .
v Mason's gain formula Gy

T, =G; G; Gy, T, =G4 Gy,
Ty =G; Gg, Ty =G,G1Gy
Individual loops are,

s A=1-[Ly+L;] ='1-G3 Gq -Gs

No nontouching loop combinations.
For Ty, T; and Ty, all loops are touching. Gy

" LeG, G
Sy =4y =Ag =1 1 23

Al'lt'lﬁl:orT3Jr 'G;’ self loop is nontouching,
Ay = 1-Gg
Yy ' A

- G’IGzG? -1 ‘.'G‘G;; A+ GiGﬁﬂ.—Gs}‘i‘G‘GﬂGﬁ 1

]'?‘“_EI'E;T, l'c;“'cl"lc? "c;s (1-Gg)+ GG :';6 ]
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