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Robust and Optimal Control - A Two-port Framework Approach

If f(x) is linear, then it satisfies

Definition of a linear systemDefinition of a linear system

1. homogenous
f(ax)＝af(x)

2. superposition
f(x1＋x2)＝f(x1)＋f(x2) or 
f( ＋ ) f( )＋ f( )f(a1x1＋a2x2)＝a1f(x1)＋a2f(x2)

nonlinear nonlinear nonlinear linear
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Transfer FunctionTransfer Function

Example: Determine the transfer function of the following circuit.Example: Determine the transfer function of the following circuit.

Transfer FunctionTransfer Function
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0 : the time goes to infinity
0 : the short circuit in output  
0 : the short circuit in input
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P1 0V 
1 0 : the short circuit in input  V
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T f F iT f F i R RTransfer FunctionTransfer Function R R

RV 2V VC

  
) time goes to infinity 0 :a s dc gain

R1V 2V 3VC

  The capacitor is open circuit. R R
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3) 0 the output is short circuitb V  R1V 2V 3V
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R RExample:Example: R R
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Method 2: Mason’s Rule
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transfer function or gain of the system
gain of one forward path
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an integer representing the forward paths in the system
1+the loops remaining after removing path . 

(1+the loop
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s that don't touch the forward path )jM       (1+the loops that don t touch the forward path ) 

       If none remain, then 1

=1 loop gains+ nontouching loop gains taken two at a time
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      nontouching loop gains taken three at a time

       + nontouchi


ng loop gains taken four at a time      


