
Revisit	Step	4	
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Revisit	Step	4	

§  The	same	denominator	for	e1	and	e2.	
§  No	negaOve	terms	in	denominator.	
§  Linear	in	V0	and	I1.	
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More	Example	–	Node	Method�

q  Determine	the	current	i.�

13	

=

I
.

Choose node I = ground ( 0 V )

• • 2 . Label the nodes ( et
,

ez )
3 . KCL @ e , : e + ÷ + +2=0

o
ez

f- Kcc @ ez .

.
- z + +

EI
- 1=0

4 .
Solve KCL ⇒ et = 0.054 ez = 4.75 V

5
.

i =  If = 0.95 A



FloaOng	Independent	Sources�
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Linearity	

q  Consider	this	circuit	

	
	
q  Write	node	equaOon.	
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Linearity	

q  Node	equaOon	
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e−V
R1

+
e
R2
− I = 0 linear	in	e,	V,	I 

Rz Ri Rz( htt a e -

- I ,tI ⇒ e= - Vt - I
R , -1122 R

, -1122

- -

⇒ ( Get Go) . e= IT t I
e

, ez
- .

-

Conductivity unknown
Source

matrix
matrix ( linear sum of all sources )



Linearity	
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Linearity	

q  Linearity	
§  Homogeneity	
§  SuperposiOon	
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R
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Homogeneity	

19	

( scaling )

I O V X I

linear 8 A

5A Xz y

zou L Xl

16A

I 0A L Xz Ly

L : scaling factor

g. = f L x )

L y = f C L x )



SuperposiOon	
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Xia Xlb

Linear Ya Yb
Xza Xzb

Xlatxlb

Xzatrdzb Yat Yb

= flxa ) flax,tbx)= aflx , ) -1 bflxz )
ba

Yb=f( xb )

⇒ Yatyb
= flxatxco ,

,
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Specific	SuperposiOon	Example	
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Vl

V2 e
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e

,
-1 ez = e

✓
2

4
, ez : partial response

e : total response



Method	4:	SuperposiOon	

1.  Find	the	parOal	responses	of	the	circuit	to	each	source	
acOng	along.	

2.  Sum	the	individual	responses.	
q  Dependent	sources	remain	acOve	at	all	Ome.	Only	the	
independent	sources	are	turned	ON	and	OFF.	
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Each	Source	AcOng	Along	Means…	
q  Voltage	source	

q  Current	source	
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V = O

V
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short
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Example	–	Analysis	Using	SuperposiOon	
q  SuperposiOon	–	with	V	acOng	alone	

	

q  SuperposiOon	–	with	I	acOng	alone	

q  Sum	two	parOal	responses	
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Example	–	ResisOve	Adder	Circuit	
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Yet	Another	Method?	
q Arbitrary	network	

1.  Independent	of	external	excitaOon	and	behave	like	a	voltage.	
§  Let’s	call	it	‘vTH’	

2.  Independent	of	external	excitaOon	and	behave	like	a	resistor.	
§  Let’s	call	it	‘RTH’	
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0

By superposition
①

D
oED= === -

# I # 2 # 3

-1 T

depend only on due to external source .

the network N . ( all Vm
,

Im = o )

independent of

external source
V= VTH t Rin . i




