
 

Circuits Linearity Superposition
Consider nodal analysis of the following circuit
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In thegeneral many node case we would getfrom nodal analysis

one

iein

A characteristic of networksconstructed of linear
resistors and independent sources is that there is a
linear response of networkvoltages and currents outputs
to the independent sources inputs



Circuits Linearity Superposition
Linearity requires and implies two properties
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scaling inputs gives a proportionally scaled output
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A sum of inputsyields a response that is the sum of
the responses to the individual inputs

Our inputs are inSn voltage current sources
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Circuits Linearity Superposition

Lookingat our example let's find theresponse to theindividual inputs and superposethem
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V source only d source only superposition
The total response bysuperposition tobothT I is as
found before using nodal analysis
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Theyalso enable a powerful modelingmethod



Circuits Linearity Superposition
Let's see how superposition can help simplify
analysis
Consider thefollowing circuit
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However we can solve more quickly bysuperposing
the responses to I Iz individually
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Circuits Linearity Superposition

IB only Iso i replace In with an open
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Bysuperposition we get the total solution
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We get the answer easily and can nicely see
the contribution of each input IA I B to the
node voltages



Circuits Linearity Superposition

FE.fi EE tfIEiti t.h 2voltaseinputs
ad

1
0

11 versions of this22
1 1 22 to circuit are

212 v 5.755
converters1 DACS

we con É itosolne forth unknown
node potentials 2 2 system ofequs thensolve for to

Is EEE'ss s.IE fIsE thiIYn'f

A only V3 set to replacedbyshort circuit
I

p mti.tti ar I

1 I ER ti j on

I
Ii.ITatIifIf.zrwhatnet resistancedoes see 1

Ra 3R ix 1 9
By current division do a ix 3



Circuits Linearity Superposition

only set to replacedbyshort circuit
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Superposing our two solutions for the originalcircuit
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