
Sign	convention

a

b

Iab
Vab positive	=>	Va >	Vb
Iab positive	=>	current	flows	from	a	to	b

+

-

Vab negative	=>	Va <	Vb
Iab negative	=>	current	flows	from	b	to	a

Define	convention	first,	then	solve	problem.

P	>	0	means	power	flowing	into	element	(e.g.	resistor)
P	<	0	means	power	flowing	out	of	element	(e.g.	battery)
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Topology
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i1=i2+i3
Like	water	in	a	river…
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Voltage	same	everywhere….
Concept	of	a	node

2



Kirchoff’s current	law
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Like	water	in	a	river…
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Current	entering a	node:	in positive
Current	leaving a	node:	in negative

You	have	already	seen:

More	generally:

Sum	of	currents	entering node	=	sum	of	currents	leaving node.

Stated	as	Kirchoff’s current	law	(KCL):
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Dependent	sources

VCVS:	Voltage	controlled	voltage	source
CCVS:	Current	controlled	voltage	source

VCCS:	Voltage	controlled	current	source
CCCS:	Current	controlled	current	source
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Generalize:	N	resistors	in	parallel

R2R1

= Req å
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RNR3

R1 ǁ	R2 is	notation	for	“R1 in	parallel	with	R2”
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Generalize:	N	resistors	in	series
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Voltage	divider
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Why	important?
Concept	of	source/load.	(Thevenin…)	

Derivation:
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Generalize	loop	to	N-elements:

1

a

b

Vay=Vab+Vbc+
Vcd+…+Vxy

Vab =	“voltage	drop”	across	element	#	1

Vbc =	“voltage	drop”	across	element	#	2

2
N

c

d

y

x

Vcd =	“voltage	drop”	across	element	#	3

Vxy =	“voltage	drop”	across	element	#	N
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Kirchoff’s voltage	law
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voltage	drops

around	any closed	loop.
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Nodal	vs.	mesh	analysis
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Nodal	Analysis	à write	KCL	for	every	node.	If	a	resistor	connects	to	nodes,
express	the	currents	in	terms	of	voltage	across	the	element.	Your	goal	is	to	find	all	
the	node	voltages	first.	If	a	voltage	source	connects	two	nodes,	circuit	can	become	
easier	to	solve	(super	node).	From	there,	you	can	solve	for	whatever	quantity	you	
maybe	interested	in.
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Remember	voltage	is	a	relative	quantity.	

Mesh	Analysis:	Assign	current	to	all	the	loops.	Then	write	KVL	across	each	
loop.	Your	goal	is	to	find	the	loop	currents.	From	there,	you	can	solve	for	
whatever	quantity	you	maybe	interested	in.



Thevenin’s Theorem

Linear	two-terminal	circuit
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Equivalent	to:
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Norton’s	Theorem

Linear	two-terminal	circuit
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Examples



Compute	the	elements	power	(sinked or	
sourced?)



Find	I1



Find	Vo



Find	RAB



Find	the	power	absorbed/dissipated	
by	the	VCCS



Find	Is



Find	Vo	by	nodal	analysis



Find	Io	by	mesh	analysis



Solution	Cont.



Find	The	Thevenin and	
Norton	equivalent	seen	from	
the	port


