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Superposition Theorem

EREE

= Total current through or voltage across a
resistor or branch: Determine by adding effects
due to each source acting independently
—RXRAER—BER (ERFRAIBRIER)

= Replace a voltage source with a short;
Replace a current source with an open

*ERE: BRRIGTIER, BRIREG TS

= Find results of branches using each source
independently: Algebraically combine results
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iExampIe: Superposition Theorem
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= = Superposition Theorem: = |=0.5A*(-1.2A) = -0.7TA

= Superpositon Theorem does not apply to power:

Due to Power is Not a linear quantity
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Thévenin’s Theorem

BitEEE

= Any linear bilateral network can be reduced to a two-

terminal circuit with a single voltage source

(Thévenin equivalent voltage, £;,) in series with a

single resistor (Thévenin equivalent resistance, R;;)

F-SRERARFTHLA - BEEEHERRE, BB
—HHEESHEMER,,
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Steps to convert to a Thévenin circuit

= Remove the load from circuit &K EHEHE

= Replace voltage sources with shorts, current sources
with opens to determine Thévenin equivalent
resistance as seen by open circuit. & ERERiEFE
BRERGFETHEMREBMKZBHESENEHER,,

= Calculate voltage across open (If there is more than
one source, Superposition theorem could be used) to
determine Thévenin equivalent voltage as seen
by open circuit. RWIKBIE z MMt SE S W EREFE,,

= Draw Thévenin equivalent circuit, including the load.
KEHEESRERRE, S —BitSEENEAR,,
AR aREEEEMR
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i Thévenin’s Theorem




Example: Thévenin’s Theorem
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Norton’s Theorem

MEEE (BURNEEEE)

= Any linear bilateral network cab be reduced to a two-

terminal circuit with a single current source
(Norton equivalent current 1) in parallel with a

single resistor (equivalent resistance R,=R;;)
SR ERERFUTELA—EESFRERERL
W —FEEEFNEMER,
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56 HE & JE
Steps to convert to a Norton’s circuit
= Remove the load from circuit E& % HEHE
= Replace voltage sources with shorts, current sources
with opens to determine Norton equivalent
resistance as seen by open circuit. #$ERBRia TEH
RERGFETHEMRESMnZBH#EEENEER,
= Determine current that would flow through a short
place between two terminals (For multiple sources,
Superposition theorem could be used). This is the
Norton’s equivalent current. R Wi @5 2 FEES M
L% .0
= Draw Norton’s equivalent circuit, including the load.
BREESRERRLABEESNEHER,
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i Norton’s Theorem

Maximum Power Transfer

RKWEEE

= A load resistor will receive maximum power from

a circuit when its resistance is the same as the
Thévenin (or Norton) equivalent resistance = & & =R
RENBER(FER)FHEHER (TR RITEEIR
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Maximum Power Transfer
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R=1Q, I=E/(Ry+R)=10/(5+1)=5/3, Pe,=I2R,=(5/3)x1= 2.778 W
R=3Q, I=E/(Ry+R)=10/(5+3)=5/4, Pe,=I2R,=(5/4)>3= 4.688 W
R=4Q, I=E/(Ry+R)=10/(5+4)=10/9, Py,=12R,=(10/9)*x4= 4.938 W
R,=5Q, I=E[/(Ry+R,)=10/(5+5)=1, Py, =I?R,=(1)’x5=5W
R=6Q, I=E](Ry+R)=10/(5+6)=10/11, Po=12R,=(10/11)x6= 4.958 W
R=7Q, I=E/(Ry+R)=10/(5+7)=5/6, Pe,=I2R,=(5/6)x7= 4.861 W
R=9Q, I=E/(Ry+R)=10/(5+9)=5/7, Pe,=I2R,=(5/7)x9= 4.592 W
@/CQ_[C:;SQQ, =E/(Ry+R)=10/(5+10)=2/3, Pp=I2R,=(2/3)x10= 4.444 W,

Milliman’s Theorem
p EEREE

» Used to simplify circuits that have Several parallel-
connected branches containing a voltage source
and series resistance EAR S EREF(SSHWEHE)N
SXUB , REYREE,,
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Basic concept for Millman’s Theorem

= First, convert voltage sources into current sources

= Second, the equivalent current I, is multiplied
to the equivalent resistance R, to be the
equivalent voltage £, i.e., £, = I «R,
EXEz: BEARREBERERAERER , BREXER
I RUSHEBHER,, MEISHERE,,

i Kernel abilities

1.

5.

Can use Superposition Theory for solving the
unknown voltage and current of a circuit.

. Can apply Thévenin’s Theory for solving the

unknown voltage and current of a circuit.

. Can apply Norton’s Theory for solving the unknown

voltage and current of a circuit.

. Can use Maximum Power Transfer for solving the

output power.

Can recognize Millman’s Theory for solving unknown
voltage and current of a circuit.
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