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Feedback analysis via null double injection
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To find T(s), the input ui(S) is set to zero. In the presence of the injection source v«(s) or iz(s) (see
Sections 9.6.1 and 9.6.2 of the text), the signal vx(s) or ix(s) is followed around the loop, to find wy(s)

or iy(s) .

To find Tn(s), Ge(S), or Go(s), the signal v«(S) or iz(s) is injected in the presence of the input ui(s).
The injection signal is varied as necessary to null the specified quantity to zero. Note that nulling a
signal is not the same as shorting it to zero, and the null condition can be used to calculate the given
quantity in arelatively simple way.

For example, finding Ge(s) is similar to using the principle of virtual ground to find the ideal gain
of an op amp circuit. Nulling w(s) is equivaent to nulling the error signal. The ratio of the system
output to input is found under the conditions that the error signal is nulled.

The following reciprocity identity relates the four quantities:
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