


Problem 1. (6 points)

Using block diagram reduction techniques, find the following transfer functions:

(a) (4 point)
Y (s)

R(s)

(b) (2 points)
Z(s)

R(s)
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Problem 2. (6 points)

Using Mason’s rule, find the transfer function
Y

R
in the following system:
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Problem 2 See Signal Flow Graph 

 
Forward Path 1 G1 ∆1 1-G5H1 
Forward Path 2 G3G5G6G7G9G10 ∆2 1 
Forward Path 3 G3G5G6G7G8 ∆3 1 
Forward Path 4 G3G4G7G8 ∆4 1 
Forward Path 5 G3G4G7G9G10 ∆5 1 
Forward Path 6 G2G6G7G9G10 ∆6 1 
Forward Path 7 G2G6G7G8 ∆7 1 
Forward Path 8 G2H1G4G7G8 ∆8 1 
Forward Path 9 G2H1G4G7G9G10 ∆9 1 
 
Loop 1 

 
G1H2H3 

Loop 2 G10H2 
Loop 3 G8H2H3G3G5G6G7 
Loop 4 G8H2H3G3G4G7 
Loop 5 G8H2H3G2H1G4G7 
Loop 6 G8H2H3G2G6G7 
Loop 7 G5H1 
Loop 8 G3G5G6G7G9H3 
Loop 9 G2G6G7G9H3 
Loop 10 G3G4G7G9H3 
Loop 11 G2H1G4G7G9H3 

 
Loop 1 doesn’t touch loop 7, Loop 2 doesn’t touch loop 7 
 
 
Transfer Function =  
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