
The second  systematic technique 
to determine all currents and 
voltages in a circuit

IT IS DUAL TO NODE ANALYSIS - IT FIRST DETERMINES ALL CURRENTS IN A CIRCUIT
AND THEN IT USES OHM’S LAW TO COMPUTE NECESSARY VOLTAGES

THERE ARE SITUATION WHERE NODE ANALYSIS IS NOT AN EFFICIENT TECHNIQUE
AND WHERE THE NUMBER OF EQUATIONS REQUIRED BY THIS NEW METHOD IS
SIGNIFICANTLY SMALLER 

LOOP ANALYSIS
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Apply node analysis to this circuitApply node analysis to this circuitApply node analysis to this circuitApply node analysis to this circuit

There are 4 non reference nodesThere are 4 non reference nodesThere are 4 non reference nodesThere are 4 non reference nodes

There is one There is one There is one There is one supernodesupernodesupernodesupernode

There is one node connected to theThere is one node connected to theThere is one node connected to theThere is one node connected to the
reference through a voltage sourcereference through a voltage sourcereference through a voltage sourcereference through a voltage source

We need three equations to compute We need three equations to compute We need three equations to compute We need three equations to compute 
all node voltagesall node voltagesall node voltagesall node voltages

…BUT THERE IS ONLY ONE CURRENT FLOWING THROUGH ALL COMPONENTS AN…BUT THERE IS ONLY ONE CURRENT FLOWING THROUGH ALL COMPONENTS AN…BUT THERE IS ONLY ONE CURRENT FLOWING THROUGH ALL COMPONENTS AN…BUT THERE IS ONLY ONE CURRENT FLOWING THROUGH ALL COMPONENTS AND IF D IF D IF D IF 
THAT CURRENT IS DETERMINED ALL VOLTAGES CAN BE COMPUTED WITH OHMTHAT CURRENT IS DETERMINED ALL VOLTAGES CAN BE COMPUTED WITH OHMTHAT CURRENT IS DETERMINED ALL VOLTAGES CAN BE COMPUTED WITH OHMTHAT CURRENT IS DETERMINED ALL VOLTAGES CAN BE COMPUTED WITH OHM’S LAW’S LAW’S LAW’S LAW

I

STRATEGY:STRATEGY:STRATEGY:STRATEGY:
1. Apply KVL1. Apply KVL1. Apply KVL1. Apply KVL
(sum of voltage drops =0)(sum of voltage drops =0)(sum of voltage drops =0)(sum of voltage drops =0)

0][18][12 321 =−+++− RRR VVVVV

2. Use Ohm’s Law to express2. Use Ohm’s Law to express2. Use Ohm’s Law to express2. Use Ohm’s Law to express
voltages in terms of the “loop current.”voltages in terms of the “loop current.”voltages in terms of the “loop current.”voltages in terms of the “loop current.”

0][18][12 321 =++++− IRVIRIRV
RESULT IS ONE EQUATION IN THE LOOP CURRENT!!!RESULT IS ONE EQUATION IN THE LOOP CURRENT!!!RESULT IS ONE EQUATION IN THE LOOP CURRENT!!!RESULT IS ONE EQUATION IN THE LOOP CURRENT!!!

SHORTCUTSHORTCUTSHORTCUTSHORTCUT

Skip this equation

Write this one
directly

3V2V1V
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LOOPS, MESHES AND LOOP CURRENTSLOOPS, MESHES AND LOOP CURRENTSLOOPS, MESHES AND LOOP CURRENTSLOOPS, MESHES AND LOOP CURRENTS

EACH COMPONENTEACH COMPONENTEACH COMPONENTEACH COMPONENT
IS CHARACTERIZEDIS CHARACTERIZEDIS CHARACTERIZEDIS CHARACTERIZED
BY ITS VOLTAGEBY ITS VOLTAGEBY ITS VOLTAGEBY ITS VOLTAGE
ACROSS AND ITSACROSS AND ITSACROSS AND ITSACROSS AND ITS
CURRENT THROUGHCURRENT THROUGHCURRENT THROUGHCURRENT THROUGH

A LOOP IS A CLOSED PATH THAT DOES NOTA LOOP IS A CLOSED PATH THAT DOES NOTA LOOP IS A CLOSED PATH THAT DOES NOTA LOOP IS A CLOSED PATH THAT DOES NOT
GO TWICE OVER ANY NODE.GO TWICE OVER ANY NODE.GO TWICE OVER ANY NODE.GO TWICE OVER ANY NODE.
THIS CIRCUIT HAS THREE LOOPSTHIS CIRCUIT HAS THREE LOOPSTHIS CIRCUIT HAS THREE LOOPSTHIS CIRCUIT HAS THREE LOOPS
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A BASIC CIRCUITA BASIC CIRCUITA BASIC CIRCUITA BASIC CIRCUIT
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ddddeeeeffff

fabcdeffabcdeffabcdeffabcdef

A MESH IS A LOOP THAT DOES NOT ENCLOSEA MESH IS A LOOP THAT DOES NOT ENCLOSEA MESH IS A LOOP THAT DOES NOT ENCLOSEA MESH IS A LOOP THAT DOES NOT ENCLOSE
ANY OTHER LOOP.ANY OTHER LOOP.ANY OTHER LOOP.ANY OTHER LOOP.
fabeffabeffabeffabef, , , , ebcde ebcde ebcde ebcde ARE MESHESARE MESHESARE MESHESARE MESHES

A LOOP CURRENT IS A (FICTICIOUS) CURRENTA LOOP CURRENT IS A (FICTICIOUS) CURRENTA LOOP CURRENT IS A (FICTICIOUS) CURRENTA LOOP CURRENT IS A (FICTICIOUS) CURRENT
THAT IS ASSUMED TO FLOW AROUND A LOOPTHAT IS ASSUMED TO FLOW AROUND A LOOPTHAT IS ASSUMED TO FLOW AROUND A LOOPTHAT IS ASSUMED TO FLOW AROUND A LOOP

fabeffabeffabeffabef ebcdeebcdeebcdeebcde
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CURRENTS LOOP   ARE321 ,, III

A MESH CURRENT IS A LOOP CURRENT A MESH CURRENT IS A LOOP CURRENT A MESH CURRENT IS A LOOP CURRENT A MESH CURRENT IS A LOOP CURRENT 
ASSOCIATED TO A MESH. I1, I2 ARE MESHASSOCIATED TO A MESH. I1, I2 ARE MESHASSOCIATED TO A MESH. I1, I2 ARE MESHASSOCIATED TO A MESH. I1, I2 ARE MESH
CURRENTSCURRENTSCURRENTSCURRENTS

CLAIM: CLAIM: CLAIM: CLAIM: CLAIM: CLAIM: CLAIM: CLAIM: IN A CIRCUIT, THE CURRENT THROUGHIN A CIRCUIT, THE CURRENT THROUGHIN A CIRCUIT, THE CURRENT THROUGHIN A CIRCUIT, THE CURRENT THROUGH
ANY COMPONENT CAN BE EXPRESSED IN TERMSANY COMPONENT CAN BE EXPRESSED IN TERMSANY COMPONENT CAN BE EXPRESSED IN TERMSANY COMPONENT CAN BE EXPRESSED IN TERMS
OF THE LOOP CURRENTS OF THE LOOP CURRENTS OF THE LOOP CURRENTS OF THE LOOP CURRENTS 
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A BASIC CIRCUITA BASIC CIRCUITA BASIC CIRCUITA BASIC CIRCUIT
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bbbb cccc

ddddeeeeffff

FACT:FACT:FACT:FACT:FACT:FACT:FACT:FACT: NOT EVERY LOOP CURRENT IS REQUIREDNOT EVERY LOOP CURRENT IS REQUIREDNOT EVERY LOOP CURRENT IS REQUIREDNOT EVERY LOOP CURRENT IS REQUIRED
TO COMPUTE ALL THE CURRENTS THROUGHTO COMPUTE ALL THE CURRENTS THROUGHTO COMPUTE ALL THE CURRENTS THROUGHTO COMPUTE ALL THE CURRENTS THROUGH
COMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS
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EXAMPLES THE DIRECTION OF THE LOOPTHE DIRECTION OF THE LOOPTHE DIRECTION OF THE LOOPTHE DIRECTION OF THE LOOP

CURRENTS IS SIGNIFICANTCURRENTS IS SIGNIFICANTCURRENTS IS SIGNIFICANTCURRENTS IS SIGNIFICANT

FOR EVERY CIRCUIT THERE IS A MINIMUMFOR EVERY CIRCUIT THERE IS A MINIMUMFOR EVERY CIRCUIT THERE IS A MINIMUMFOR EVERY CIRCUIT THERE IS A MINIMUM
NUMBER OF LOOP CURRENTS THAT ARENUMBER OF LOOP CURRENTS THAT ARENUMBER OF LOOP CURRENTS THAT ARENUMBER OF LOOP CURRENTS THAT ARE
NECESSARY TO COMPUTE EVERY CURRENTNECESSARY TO COMPUTE EVERY CURRENTNECESSARY TO COMPUTE EVERY CURRENTNECESSARY TO COMPUTE EVERY CURRENT
IN THE CIRCUIT.IN THE CIRCUIT.IN THE CIRCUIT.IN THE CIRCUIT.
SUCH A COLLECTION IS CALLED A MINIMALSUCH A COLLECTION IS CALLED A MINIMALSUCH A COLLECTION IS CALLED A MINIMALSUCH A COLLECTION IS CALLED A MINIMAL
SET (OF LOOP CURRENTS).SET (OF LOOP CURRENTS).SET (OF LOOP CURRENTS).SET (OF LOOP CURRENTS).



FOR A GIVEN CIRCUIT LETFOR A GIVEN CIRCUIT LETFOR A GIVEN CIRCUIT LETFOR A GIVEN CIRCUIT LET
BBBB NUMBER OF BRANCHESNUMBER OF BRANCHESNUMBER OF BRANCHESNUMBER OF BRANCHES
NNNN NUMBER OF NODESNUMBER OF NODESNUMBER OF NODESNUMBER OF NODES

THE MINIMUM REQUIRED NUMBER OF THE MINIMUM REQUIRED NUMBER OF THE MINIMUM REQUIRED NUMBER OF THE MINIMUM REQUIRED NUMBER OF 
LOOP CURRENTS ISLOOP CURRENTS ISLOOP CURRENTS ISLOOP CURRENTS IS

)1( −−= NBL

MESH CURRENTS ARE ALWAYS INDEPENDENTMESH CURRENTS ARE ALWAYS INDEPENDENTMESH CURRENTS ARE ALWAYS INDEPENDENTMESH CURRENTS ARE ALWAYS INDEPENDENT

AN EXAMPLEAN EXAMPLEAN EXAMPLEAN EXAMPLE

2)16(7
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TWO LOOP CURRENTS ARETWO LOOP CURRENTS ARETWO LOOP CURRENTS ARETWO LOOP CURRENTS ARE
REQUIRED.REQUIRED.REQUIRED.REQUIRED.
THE CURRENTS SHOWN ARETHE CURRENTS SHOWN ARETHE CURRENTS SHOWN ARETHE CURRENTS SHOWN ARE
MESH CURRENTS. HENCE MESH CURRENTS. HENCE MESH CURRENTS. HENCE MESH CURRENTS. HENCE 
THEY ARE INDEPENDENT ANDTHEY ARE INDEPENDENT ANDTHEY ARE INDEPENDENT ANDTHEY ARE INDEPENDENT AND
FORM A MINIMAL SETFORM A MINIMAL SETFORM A MINIMAL SETFORM A MINIMAL SET

KVL ON LEFT MESHKVL ON LEFT MESHKVL ON LEFT MESHKVL ON LEFT MESH

KVL ON RIGHT MESHKVL ON RIGHT MESHKVL ON RIGHT MESHKVL ON RIGHT MESH

USING OHM’S LAWUSING OHM’S LAWUSING OHM’S LAWUSING OHM’S LAW

REPLACING AND REARRANGINGREPLACING AND REARRANGINGREPLACING AND REARRANGINGREPLACING AND REARRANGING

IN MATRIX FORMIN MATRIX FORMIN MATRIX FORMIN MATRIX FORM

THESE ARE LOOP EQUATIONS FOR THETHESE ARE LOOP EQUATIONS FOR THETHESE ARE LOOP EQUATIONS FOR THETHESE ARE LOOP EQUATIONS FOR THE
CIRCUITCIRCUITCIRCUITCIRCUIT

DETERMINATION OF LOOP CURRENTSDETERMINATION OF LOOP CURRENTSDETERMINATION OF LOOP CURRENTSDETERMINATION OF LOOP CURRENTS



WRITE KVL ON EACH MESHWRITE KVL ON EACH MESHWRITE KVL ON EACH MESHWRITE KVL ON EACH MESH

LEARNING BY DOING: WRITE LEARNING BY DOING: WRITE LEARNING BY DOING: WRITE LEARNING BY DOING: WRITE THE MESHTHE MESHTHE MESHTHE MESH EQUATIONSEQUATIONSEQUATIONSEQUATIONS

IDENTIFY ALL VOLTAGE DROPSIDENTIFY ALL VOLTAGE DROPSIDENTIFY ALL VOLTAGE DROPSIDENTIFY ALL VOLTAGE DROPS
−+ 4Rv
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BOOKKEEPINGBOOKKEEPINGBOOKKEEPINGBOOKKEEPING
BRANCHES = 8BRANCHES = 8BRANCHES = 8BRANCHES = 8
NODES    = 7NODES    = 7NODES    = 7NODES    = 7

LOOP CURRENTS NEEDED = 2LOOP CURRENTS NEEDED = 2LOOP CURRENTS NEEDED = 2LOOP CURRENTS NEEDED = 2

02211 =+−+− RSRS vvvv:MESH TOP

033452 =−+−+− RSRRR vvvvv :BOTTOM

USE OHM’S LAWUSE OHM’S LAWUSE OHM’S LAWUSE OHM’S LAW

11Ri=

52Ri=

42Ri−=

221 )( Rii −=

32Ri−=

AND WE ARE TOLD TOAND WE ARE TOLD TOAND WE ARE TOLD TOAND WE ARE TOLD TO
USE MESH CURRENTS!USE MESH CURRENTS!USE MESH CURRENTS!USE MESH CURRENTS!
THIS DEFINES THE LOOPTHIS DEFINES THE LOOPTHIS DEFINES THE LOOPTHIS DEFINES THE LOOP
CURRENTS TO BE USEDCURRENTS TO BE USEDCURRENTS TO BE USEDCURRENTS TO BE USED
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WRITE THE MESH EQUATIONSWRITE THE MESH EQUATIONSWRITE THE MESH EQUATIONSWRITE THE MESH EQUATIONS

1I
2I

DRAW THE MESH CURRENTS. ORIENTATIONDRAW THE MESH CURRENTS. ORIENTATIONDRAW THE MESH CURRENTS. ORIENTATIONDRAW THE MESH CURRENTS. ORIENTATION
CAN BE ARBITRARY. BUT BY CONVENTIONCAN BE ARBITRARY. BUT BY CONVENTIONCAN BE ARBITRARY. BUT BY CONVENTIONCAN BE ARBITRARY. BUT BY CONVENTION
THEY ARE DEFINED CLOCKWISETHEY ARE DEFINED CLOCKWISETHEY ARE DEFINED CLOCKWISETHEY ARE DEFINED CLOCKWISE

NOW WRITE KVL FOR EACH MESH AND APPLYNOW WRITE KVL FOR EACH MESH AND APPLYNOW WRITE KVL FOR EACH MESH AND APPLYNOW WRITE KVL FOR EACH MESH AND APPLY
OHM’S LAW TO EVERY RESISTOR.OHM’S LAW TO EVERY RESISTOR.OHM’S LAW TO EVERY RESISTOR.OHM’S LAW TO EVERY RESISTOR.

0)( 51221111 =+−++− RIRIIRIV

AT EACH LOOP FOLLOW THE PASSIVE SIGN AT EACH LOOP FOLLOW THE PASSIVE SIGN AT EACH LOOP FOLLOW THE PASSIVE SIGN AT EACH LOOP FOLLOW THE PASSIVE SIGN 
CONVENTION USING CONVENTION USING CONVENTION USING CONVENTION USING LOOP CURRENT REFERENCE LOOP CURRENT REFERENCE LOOP CURRENT REFERENCE LOOP CURRENT REFERENCE 
DIRECTIONDIRECTIONDIRECTIONDIRECTION

0)( 21242322 =−+++ RIIRIRIV

DEVELOPING A SHORTCUTDEVELOPING A SHORTCUTDEVELOPING A SHORTCUTDEVELOPING A SHORTCUT

WHENEVER AN ELEMENTWHENEVER AN ELEMENTWHENEVER AN ELEMENTWHENEVER AN ELEMENT
HAS MORE THAN ONEHAS MORE THAN ONEHAS MORE THAN ONEHAS MORE THAN ONE
LOOP CURRENT FLOWINGLOOP CURRENT FLOWINGLOOP CURRENT FLOWINGLOOP CURRENT FLOWING
THROUGH IT WE COMPUTETHROUGH IT WE COMPUTETHROUGH IT WE COMPUTETHROUGH IT WE COMPUTE
NET CURRENT IN THE NET CURRENT IN THE NET CURRENT IN THE NET CURRENT IN THE 
DIRECTION OF TRAVELDIRECTION OF TRAVELDIRECTION OF TRAVELDIRECTION OF TRAVEL



SHORTCUT: SHORTCUT: SHORTCUT: SHORTCUT: SHORTCUT: SHORTCUT: SHORTCUT: SHORTCUT: POLARITIES ARE NOT NEEDED.POLARITIES ARE NOT NEEDED.POLARITIES ARE NOT NEEDED.POLARITIES ARE NOT NEEDED.
APPLY OHM’S LAW TO EACH ELEMENT AS KVLAPPLY OHM’S LAW TO EACH ELEMENT AS KVLAPPLY OHM’S LAW TO EACH ELEMENT AS KVLAPPLY OHM’S LAW TO EACH ELEMENT AS KVL
IS BEING WRITTENIS BEING WRITTENIS BEING WRITTENIS BEING WRITTEN

1I @KVL 

2I @KVL 

396
12612

21

21

−=+−
=−

kIkI
kIkIREARRANGEREARRANGEREARRANGEREARRANGE

addand 2/*
mAIkI 5.0612 22 =⇒=

mAIkIkI
4
561212 121 =⇒+=

EXPRESS VARIABLE OF INTEREST AS FUNCTIONEXPRESS VARIABLE OF INTEREST AS FUNCTIONEXPRESS VARIABLE OF INTEREST AS FUNCTIONEXPRESS VARIABLE OF INTEREST AS FUNCTION
OF LOOP CURRENTSOF LOOP CURRENTSOF LOOP CURRENTSOF LOOP CURRENTS

21 IIIO −=

1I@KVL 

2I@KVL 

1IIO = NOW
THIS SELECTION IS MORE EFFICIENTTHIS SELECTION IS MORE EFFICIENTTHIS SELECTION IS MORE EFFICIENTTHIS SELECTION IS MORE EFFICIENT

996
12612

21

21
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kIkI
kIkIREARRANGEREARRANGEREARRANGEREARRANGE

substractand 2/*
3/*

mAIkI
4
31824 11 =⇒=

LEARNING EXAMPLE: FIND LEARNING EXAMPLE: FIND LEARNING EXAMPLE: FIND LEARNING EXAMPLE: FIND Io Io Io Io USING LOOP ANALYSIIUSING LOOP ANALYSIIUSING LOOP ANALYSIIUSING LOOP ANALYSII

AN ALTERNATIVE SELECTION OF LOOP CURRENTSAN ALTERNATIVE SELECTION OF LOOP CURRENTSAN ALTERNATIVE SELECTION OF LOOP CURRENTSAN ALTERNATIVE SELECTION OF LOOP CURRENTS



IF THE CIRCUIT CONTAINS ONLY INDEPENDENTIF THE CIRCUIT CONTAINS ONLY INDEPENDENTIF THE CIRCUIT CONTAINS ONLY INDEPENDENTIF THE CIRCUIT CONTAINS ONLY INDEPENDENT
SOURCE THE MESH EQUATIONS CAN BE WRITTENSOURCE THE MESH EQUATIONS CAN BE WRITTENSOURCE THE MESH EQUATIONS CAN BE WRITTENSOURCE THE MESH EQUATIONS CAN BE WRITTEN
“BY INSPECTION”“BY INSPECTION”“BY INSPECTION”“BY INSPECTION”

THE RIGHT HAND SIDE IS THE ALGEBRAIC SUMTHE RIGHT HAND SIDE IS THE ALGEBRAIC SUMTHE RIGHT HAND SIDE IS THE ALGEBRAIC SUMTHE RIGHT HAND SIDE IS THE ALGEBRAIC SUM
OF  VOLTAGE SOURCES AROUND THE LOOPOF  VOLTAGE SOURCES AROUND THE LOOPOF  VOLTAGE SOURCES AROUND THE LOOPOF  VOLTAGE SOURCES AROUND THE LOOP
(VOLTAGE RISES (VOLTAGE RISES (VOLTAGE RISES (VOLTAGE RISES ---- VOLTAGE DROPS)VOLTAGE DROPS)VOLTAGE DROPS)VOLTAGE DROPS)

MUST HAVEMUST HAVEMUST HAVEMUST HAVE ALL MESH CURRENTS WITH THEALL MESH CURRENTS WITH THEALL MESH CURRENTS WITH THEALL MESH CURRENTS WITH THE
SAME ORIENTATIONSAME ORIENTATIONSAME ORIENTATIONSAME ORIENTATION

IN LOOP KIN LOOP KIN LOOP KIN LOOP KIN LOOP KIN LOOP KIN LOOP KIN LOOP K

THE COEFFICENT OFTHE COEFFICENT OFTHE COEFFICENT OFTHE COEFFICENT OF IkIkIkIk IS THE SUM OF IS THE SUM OF IS THE SUM OF IS THE SUM OF 
RESISTANCES AROUND THE LOOP.RESISTANCES AROUND THE LOOP.RESISTANCES AROUND THE LOOP.RESISTANCES AROUND THE LOOP.

THE COEFFICIENT OFTHE COEFFICIENT OFTHE COEFFICIENT OFTHE COEFFICIENT OF IjIjIjIj IS THE SUM OFIS THE SUM OFIS THE SUM OFIS THE SUM OF
RESISTANCES COMMON TO BOTH k AND j ANDRESISTANCES COMMON TO BOTH k AND j ANDRESISTANCES COMMON TO BOTH k AND j ANDRESISTANCES COMMON TO BOTH k AND j AND
WITH A NEGATIVE SIGN.WITH A NEGATIVE SIGN.WITH A NEGATIVE SIGN.WITH A NEGATIVE SIGN.

LOOP 1LOOP 1LOOP 1LOOP 1 12612 21 =− kIkI

LOOP 2LOOP 2LOOP 2LOOP 2 396 21 −=+− kIkI

A PRACTICE EXAMPLEA PRACTICE EXAMPLEA PRACTICE EXAMPLEA PRACTICE EXAMPLE

LOOP 1LOOP 1LOOP 1LOOP 1 kkI 641 +=oft coefficien
02 =Ioft coefficien
kI 63 −=oft coefficien

LOOP 2LOOP 2LOOP 2LOOP 2 01 =Ioft coefficien
kkI 392 +=oft coefficien

kI 33 −=oft coefficien

][6V−=RHS

][6V=RHS

Loop 3Loop 3Loop 3Loop 3



1. DRAW THE MESH CURRENTS1. DRAW THE MESH CURRENTS1. DRAW THE MESH CURRENTS1. DRAW THE MESH CURRENTS

1I 2I

2. WRITE MESH EQUATIONS2. WRITE MESH EQUATIONS2. WRITE MESH EQUATIONS2. WRITE MESH EQUATIONS

MESH 1MESH 1MESH 1MESH 1 ][32)242( 21 VkIIkkk −=−++

MESH 2MESH 2MESH 2MESH 2 )36()62(2 21 VVIkkkI +=++−
DIVIDE BY 1k. GET NUMBERS FOR COEFFICIENTSDIVIDE BY 1k. GET NUMBERS FOR COEFFICIENTSDIVIDE BY 1k. GET NUMBERS FOR COEFFICIENTSDIVIDE BY 1k. GET NUMBERS FOR COEFFICIENTS
ON THE LEFT AND ON THE LEFT AND ON THE LEFT AND ON THE LEFT AND mA mA mA mA ON THE RHSON THE RHSON THE RHSON THE RHS

][982
][328

21

21

mAII
mAII

=+−
−=−

addand 4/*
][3330 2 mAI = ][

5
336 2 VkIVO ==

LEARNINGLEARNINGLEARNINGLEARNING
EXTENSIONEXTENSIONEXTENSIONEXTENSION

3. SOLVE EQUATIONS3. SOLVE EQUATIONS3. SOLVE EQUATIONS3. SOLVE EQUATIONS
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WRITE THE MESH EQUATIONSWRITE THE MESH EQUATIONSWRITE THE MESH EQUATIONSWRITE THE MESH EQUATIONS

BOOKKEEPING: B = 7, N = 4BOOKKEEPING: B = 7, N = 4BOOKKEEPING: B = 7, N = 4BOOKKEEPING: B = 7, N = 4

1I

2I

3I

4I 1. DRAW MESH CURRENTS1. DRAW MESH CURRENTS1. DRAW MESH CURRENTS1. DRAW MESH CURRENTS

2. WRITE MESH EQUATIONS. USE KVL2. WRITE MESH EQUATIONS. USE KVL2. WRITE MESH EQUATIONS. USE KVL2. WRITE MESH EQUATIONS. USE KVL

0)(61212 311 =−++ IIkVkI :1 MESH
0)(4)(412 3242 =−+−+− IIkIIkV :2 MESH

0)(4)(69 2313 =−+−+− IIkIIkV :3 MESH
02)(49 424 =+−+ kIIIkV :4 MESH

EQUATIONS BY INSPECTIONEQUATIONS BY INSPECTIONEQUATIONS BY INSPECTIONEQUATIONS BY INSPECTION

VkIkI 12618 31 −=−
VkIkIkI 12448 432 =−−
VkIkIkI 91046 321 =+−−

VkIkI 964 42 −=+−

CHOOSE YOUR FAVORITE TECHNIQUECHOOSE YOUR FAVORITE TECHNIQUECHOOSE YOUR FAVORITE TECHNIQUECHOOSE YOUR FAVORITE TECHNIQUE
TO SOLVE THE SYSTEM OF EQUATIONSTO SOLVE THE SYSTEM OF EQUATIONSTO SOLVE THE SYSTEM OF EQUATIONSTO SOLVE THE SYSTEM OF EQUATIONS



CIRCUITS WITH INDEPENDENT CURRENT SOURCESCIRCUITS WITH INDEPENDENT CURRENT SOURCESCIRCUITS WITH INDEPENDENT CURRENT SOURCESCIRCUITS WITH INDEPENDENT CURRENT SOURCES

THERE IS NO RELATIONSHIP BETWEEN V1 ANDTHERE IS NO RELATIONSHIP BETWEEN V1 ANDTHERE IS NO RELATIONSHIP BETWEEN V1 ANDTHERE IS NO RELATIONSHIP BETWEEN V1 AND
THE SOURCE CURRENT! HOWEVER ...THE SOURCE CURRENT! HOWEVER ...THE SOURCE CURRENT! HOWEVER ...THE SOURCE CURRENT! HOWEVER ...

MESH 1 CURRENT IS CONSTRAINEDMESH 1 CURRENT IS CONSTRAINEDMESH 1 CURRENT IS CONSTRAINEDMESH 1 CURRENT IS CONSTRAINED

MESH 1 EQUATIONMESH 1 EQUATIONMESH 1 EQUATIONMESH 1 EQUATION mAI 21 =

MESH 2MESH 2MESH 2MESH 2

VkIkI 282 21 =+−“BY INSPECTION”“BY INSPECTION”“BY INSPECTION”“BY INSPECTION”
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2
96

4
3

8
2)2(2

22 VkIVmA
k

VmAkI O ==⇒=+×=

CURRENT SOURCES THAT ARE NOT SHAREDCURRENT SOURCES THAT ARE NOT SHAREDCURRENT SOURCES THAT ARE NOT SHAREDCURRENT SOURCES THAT ARE NOT SHARED
BY OTHER MESHES (OR LOOPS) SERVE TO BY OTHER MESHES (OR LOOPS) SERVE TO BY OTHER MESHES (OR LOOPS) SERVE TO BY OTHER MESHES (OR LOOPS) SERVE TO 
DEFINE A MESH (LOOP) CURRENT AND DEFINE A MESH (LOOP) CURRENT AND DEFINE A MESH (LOOP) CURRENT AND DEFINE A MESH (LOOP) CURRENT AND 
REDUCE THE NUMBER OF REQUIRED EQUATIONSREDUCE THE NUMBER OF REQUIRED EQUATIONSREDUCE THE NUMBER OF REQUIRED EQUATIONSREDUCE THE NUMBER OF REQUIRED EQUATIONS

TO OBTAIN V1 APPLY KVL TO ANY CLOSEDTO OBTAIN V1 APPLY KVL TO ANY CLOSEDTO OBTAIN V1 APPLY KVL TO ANY CLOSEDTO OBTAIN V1 APPLY KVL TO ANY CLOSED
PATH THAT INCLUDES V1PATH THAT INCLUDES V1PATH THAT INCLUDES V1PATH THAT INCLUDES V1

KVLKVLKVLKVL



ANALYSISMESH USINGCOMPUTE OV

TWO MESH CURRENTS ARE DEFINED BY CURRENTTWO MESH CURRENTS ARE DEFINED BY CURRENTTWO MESH CURRENTS ARE DEFINED BY CURRENTTWO MESH CURRENTS ARE DEFINED BY CURRENT
SOURCESSOURCESSOURCESSOURCES

mAImAI 24 21 −== MESH 3MESH 3MESH 3MESH 3

“BY INSPECTION”“BY INSPECTION”“BY INSPECTION”“BY INSPECTION” VkIkIkI 31242 321 =+−−

mA
k

mAkmAkVI
4
1

12
)2(4)4(23

3 =−++=

KVL FOR KVL FOR KVL FOR KVL FOR VoVoVoVo

USE KVL TOUSE KVL TOUSE KVL TOUSE KVL TO
COMPUTE COMPUTE COMPUTE COMPUTE VoVoVoVo

LEARNING EXAMPLELEARNING EXAMPLELEARNING EXAMPLELEARNING EXAMPLE



WE ACTUALLY NEED THE CURRENT ON THE WE ACTUALLY NEED THE CURRENT ON THE WE ACTUALLY NEED THE CURRENT ON THE WE ACTUALLY NEED THE CURRENT ON THE 
RIGHT MESH. HENCE, USE MESH ANALYSISRIGHT MESH. HENCE, USE MESH ANALYSISRIGHT MESH. HENCE, USE MESH ANALYSISRIGHT MESH. HENCE, USE MESH ANALYSIS

1I
2I

MESH 1: MESH 1: MESH 1: MESH 1: mAI 41 =

MESH 2: MESH 2: MESH 2: MESH 2: 06)(4][5 212 =+−+ kIIIkV

mAmAmAI 1144510 2 =×+−=

][
5
336 2 VkIVO ==

1I

2I

MESH 1: MESH 1: MESH 1: MESH 1: mAI 41 =

MESH 2: MESH 2: MESH 2: MESH 2: 0124 21 =+− kIkI

mAI
3
4

12
16

2 ==

][86 2 VkIVO ==

LEARNING EXTENSIONSLEARNING EXTENSIONSLEARNING EXTENSIONSLEARNING EXTENSIONS
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IS

VS

IS = 2mA,  VS = 6V

Determine VO

Problem 3.46 (6th Ed)

1. Select loop currents.1. Select loop currents.1. Select loop currents.1. Select loop currents.

In this case we use meshes. In this case we use meshes. In this case we use meshes. In this case we use meshes. 
We note that the current source We note that the current source We note that the current source We note that the current source 
could define one mesh. could define one mesh. could define one mesh. could define one mesh. 

1I

2I

3I

2. Write loop equations.2. Write loop equations.2. Write loop equations.2. Write loop equations.

Loop 1Loop 1Loop 1Loop 1
SII =1

Loop 2Loop 2Loop 2Loop 2 0)(2)(4 1232 =−+−+− IIkIIkVS
Loop 3Loop 3Loop 3Loop 3 0)(26)(4 13323 =−++− IIkkIIIk
Since we need to compute Since we need to compute Since we need to compute Since we need to compute Vo Vo Vo Vo it is it is it is it is 
efficient to solve for I3 only.efficient to solve for I3 only.efficient to solve for I3 only.efficient to solve for I3 only.

HINT: Divide the loop equations by 1k. Coefficients
become numbers and voltage source becomes mA.

mAII
28
323421028 33 =⇒×+×=

VkIVO 7
486 3 ==

3 non3 non3 non3 non----reference nodes. 3 meshesreference nodes. 3 meshesreference nodes. 3 meshesreference nodes. 3 meshes

One current source, one super nodeOne current source, one super nodeOne current source, one super nodeOne current source, one super node

SELECTING THE SOLUTION METHODSELECTING THE SOLUTION METHODSELECTING THE SOLUTION METHODSELECTING THE SOLUTION METHOD

BOTH APPROACHES SEEM COMPARABLE. CHOOSEBOTH APPROACHES SEEM COMPARABLE. CHOOSEBOTH APPROACHES SEEM COMPARABLE. CHOOSEBOTH APPROACHES SEEM COMPARABLE. CHOOSE
LOOP ANALYSISLOOP ANALYSISLOOP ANALYSISLOOP ANALYSIS

We use the fact that  I1 = IsWe use the fact that  I1 = IsWe use the fact that  I1 = IsWe use the fact that  I1 = Is

])[46(2
1

46 132 mAI
k
VII S +=+=−Loop 2Loop 2Loop 2Loop 2

mAIII S 42124 32 ==+−Loop 3Loop 3Loop 3Loop 3
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CURRENT SOURCES SHARED BY LOOPS CURRENT SOURCES SHARED BY LOOPS CURRENT SOURCES SHARED BY LOOPS CURRENT SOURCES SHARED BY LOOPS ---- THE SUPERMESH APPROACHTHE SUPERMESH APPROACHTHE SUPERMESH APPROACHTHE SUPERMESH APPROACH

1. SELECT MESH CURRENTS1. SELECT MESH CURRENTS1. SELECT MESH CURRENTS1. SELECT MESH CURRENTS

2. WRITE CONSTRAINT EQUATION DUE TO2. WRITE CONSTRAINT EQUATION DUE TO2. WRITE CONSTRAINT EQUATION DUE TO2. WRITE CONSTRAINT EQUATION DUE TO
MESH CURRENTS SHARING CURRENT SOURCESMESH CURRENTS SHARING CURRENT SOURCESMESH CURRENTS SHARING CURRENT SOURCESMESH CURRENTS SHARING CURRENT SOURCES

mAII 432 =−

3. WRITE EQUATIONS FOR THE OTHER MESHES3. WRITE EQUATIONS FOR THE OTHER MESHES3. WRITE EQUATIONS FOR THE OTHER MESHES3. WRITE EQUATIONS FOR THE OTHER MESHES

mAI 21 =

4. DEFINE A 4. DEFINE A 4. DEFINE A 4. DEFINE A SUPERMESHSUPERMESHSUPERMESHSUPERMESHSUPERMESHSUPERMESHSUPERMESHSUPERMESH BY (MENTALLY)BY (MENTALLY)BY (MENTALLY)BY (MENTALLY)
REMOVING THE SHARED CURRENT SOURCEREMOVING THE SHARED CURRENT SOURCEREMOVING THE SHARED CURRENT SOURCEREMOVING THE SHARED CURRENT SOURCE

SUPERMESHSUPERMESHSUPERMESHSUPERMESH

5. WRITE KVL FOR THE SUPERMESH5. WRITE KVL FOR THE SUPERMESH5. WRITE KVL FOR THE SUPERMESH5. WRITE KVL FOR THE SUPERMESH

0)(1)(2216 131223 =−+−+++− IIkIIkkIkI

NOW WE HAVE THREE EQUATIONS IN THREENOW WE HAVE THREE EQUATIONS IN THREENOW WE HAVE THREE EQUATIONS IN THREENOW WE HAVE THREE EQUATIONS IN THREE

UNKNOWNS. THE MODEL IS COMPLETEUNKNOWNS. THE MODEL IS COMPLETEUNKNOWNS. THE MODEL IS COMPLETEUNKNOWNS. THE MODEL IS COMPLETE



CURRENT SOURCES SHARED BY MESHES CURRENT SOURCES SHARED BY MESHES CURRENT SOURCES SHARED BY MESHES CURRENT SOURCES SHARED BY MESHES ---- THE GENERAL LOOP APPROACHTHE GENERAL LOOP APPROACHTHE GENERAL LOOP APPROACHTHE GENERAL LOOP APPROACH

THE STRATEGY IS TO DEFINE LOOP CURRENTS THE STRATEGY IS TO DEFINE LOOP CURRENTS THE STRATEGY IS TO DEFINE LOOP CURRENTS THE STRATEGY IS TO DEFINE LOOP CURRENTS 
THAT DO NOT SHARE CURRENT SOURCES THAT DO NOT SHARE CURRENT SOURCES THAT DO NOT SHARE CURRENT SOURCES THAT DO NOT SHARE CURRENT SOURCES ----

EVEN IF IT MEANS ABANDONING MESHESEVEN IF IT MEANS ABANDONING MESHESEVEN IF IT MEANS ABANDONING MESHESEVEN IF IT MEANS ABANDONING MESHES

FOR CONVENIENCE START USING MESH CURRENTSFOR CONVENIENCE START USING MESH CURRENTSFOR CONVENIENCE START USING MESH CURRENTSFOR CONVENIENCE START USING MESH CURRENTS
UNTIL REACHING A SHARED SOURCE. AT THATUNTIL REACHING A SHARED SOURCE. AT THATUNTIL REACHING A SHARED SOURCE. AT THATUNTIL REACHING A SHARED SOURCE. AT THAT
POINT DEFINE A NEW LOOP. POINT DEFINE A NEW LOOP. POINT DEFINE A NEW LOOP. POINT DEFINE A NEW LOOP. 

IN ORDER TO GUARANTEE THAT IF GIVES ANIN ORDER TO GUARANTEE THAT IF GIVES ANIN ORDER TO GUARANTEE THAT IF GIVES ANIN ORDER TO GUARANTEE THAT IF GIVES AN
INDEPENDENT EQUATION ONE MUST MAKE SUREINDEPENDENT EQUATION ONE MUST MAKE SUREINDEPENDENT EQUATION ONE MUST MAKE SUREINDEPENDENT EQUATION ONE MUST MAKE SURE
THAT THE LOOP INCLUDES COMPONENTS THATTHAT THE LOOP INCLUDES COMPONENTS THATTHAT THE LOOP INCLUDES COMPONENTS THATTHAT THE LOOP INCLUDES COMPONENTS THAT
ARE NOT PART OF PREVIOUSLY DEFINED LOOPSARE NOT PART OF PREVIOUSLY DEFINED LOOPSARE NOT PART OF PREVIOUSLY DEFINED LOOPSARE NOT PART OF PREVIOUSLY DEFINED LOOPS

A POSSIBLE STRATEGY IS TO CREATE A LOOPA POSSIBLE STRATEGY IS TO CREATE A LOOPA POSSIBLE STRATEGY IS TO CREATE A LOOPA POSSIBLE STRATEGY IS TO CREATE A LOOP
BY OPENING THE CURRENT SOURCEBY OPENING THE CURRENT SOURCEBY OPENING THE CURRENT SOURCEBY OPENING THE CURRENT SOURCE
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THE LOOP EQUATIONS FOR THE LOOPS WITHTHE LOOP EQUATIONS FOR THE LOOPS WITHTHE LOOP EQUATIONS FOR THE LOOPS WITHTHE LOOP EQUATIONS FOR THE LOOPS WITH
CURRENT SOURCES ARECURRENT SOURCES ARECURRENT SOURCES ARECURRENT SOURCES ARE

THE LOOP EQUATION FOR THE THIRD LOOP ISTHE LOOP EQUATION FOR THE THIRD LOOP ISTHE LOOP EQUATION FOR THE THIRD LOOP ISTHE LOOP EQUATION FOR THE THIRD LOOP IS

0)(1)(2)(21][6 13123233 =−+−+++++− IIkIIIkIIkkIV

THE MESH CURRENTS OBTAINED WITH THISTHE MESH CURRENTS OBTAINED WITH THISTHE MESH CURRENTS OBTAINED WITH THISTHE MESH CURRENTS OBTAINED WITH THIS
METHOD ARE DIFFERENT FROM THE ONESMETHOD ARE DIFFERENT FROM THE ONESMETHOD ARE DIFFERENT FROM THE ONESMETHOD ARE DIFFERENT FROM THE ONES
OBTAINED WITH A SUPERMESH. EVEN FOROBTAINED WITH A SUPERMESH. EVEN FOROBTAINED WITH A SUPERMESH. EVEN FOROBTAINED WITH A SUPERMESH. EVEN FOR
THOSE DEFINED USING MESHES.THOSE DEFINED USING MESHES.THOSE DEFINED USING MESHES.THOSE DEFINED USING MESHES.
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RESISTORS ACROSS VOLTAGESFIND

Three independent current sources.Three independent current sources.Three independent current sources.Three independent current sources.
Four meshes.Four meshes.Four meshes.Four meshes.
One current source shared by twoOne current source shared by twoOne current source shared by twoOne current source shared by two
meshes.meshes.meshes.meshes.

For loop analysis we notice...For loop analysis we notice...For loop analysis we notice...For loop analysis we notice...

Careful choice of loop currents Careful choice of loop currents Careful choice of loop currents Careful choice of loop currents 
should make only one loop equationshould make only one loop equationshould make only one loop equationshould make only one loop equation
necessary. Three loop currents cannecessary. Three loop currents cannecessary. Three loop currents cannecessary. Three loop currents can
be chosen using meshes and notbe chosen using meshes and notbe chosen using meshes and notbe chosen using meshes and not
sharing any source.sharing any source.sharing any source.sharing any source.

1I 2I

3I

)( 43111 IIIRV −−=

)( 1222 IIRV −=

SOLVE FOR THE CURRENT I4.SOLVE FOR THE CURRENT I4.SOLVE FOR THE CURRENT I4.SOLVE FOR THE CURRENT I4.
USE OHM’S LAW TO C0MPUTE REQUIREDUSE OHM’S LAW TO C0MPUTE REQUIREDUSE OHM’S LAW TO C0MPUTE REQUIREDUSE OHM’S LAW TO C0MPUTE REQUIRED
VOLTAGESVOLTAGESVOLTAGESVOLTAGES

Now we need a loop current that doesNow we need a loop current that doesNow we need a loop current that doesNow we need a loop current that does
not go over any current source and not go over any current source and not go over any current source and not go over any current source and 
passes through all unused components.passes through all unused components.passes through all unused components.passes through all unused components.

HINT: IF ALL CURRENT SOURCES ARE REMOVEDHINT: IF ALL CURRENT SOURCES ARE REMOVEDHINT: IF ALL CURRENT SOURCES ARE REMOVEDHINT: IF ALL CURRENT SOURCES ARE REMOVED
THERE IS ONLY ONE LOOP LEFTTHERE IS ONLY ONE LOOP LEFTTHERE IS ONLY ONE LOOP LEFTTHERE IS ONLY ONE LOOP LEFT

4I
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MESH EQUATIONS FOR LOOPS WITHMESH EQUATIONS FOR LOOPS WITHMESH EQUATIONS FOR LOOPS WITHMESH EQUATIONS FOR LOOPS WITH
CURRENT SOURCESCURRENT SOURCESCURRENT SOURCESCURRENT SOURCES

0)()()( 3441341243 =++−++−+ IIRIIIRIIRVS
KVL OF REMAINING LOOPKVL OF REMAINING LOOPKVL OF REMAINING LOOPKVL OF REMAINING LOOP
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A COMMENT ON METHOD SELECTIONA COMMENT ON METHOD SELECTIONA COMMENT ON METHOD SELECTIONA COMMENT ON METHOD SELECTION
The same problem can be solved by node analysis The same problem can be solved by node analysis The same problem can be solved by node analysis The same problem can be solved by node analysis 
but it requires 3 equationsbut it requires 3 equationsbut it requires 3 equationsbut it requires 3 equations
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CIRCUITS WITH DEPENDENT SOURCESCIRCUITS WITH DEPENDENT SOURCESCIRCUITS WITH DEPENDENT SOURCESCIRCUITS WITH DEPENDENT SOURCES Treat the dependent source as thoughTreat the dependent source as thoughTreat the dependent source as thoughTreat the dependent source as though
it were independent.it were independent.it were independent.it were independent.
Add one equation for the controllingAdd one equation for the controllingAdd one equation for the controllingAdd one equation for the controlling
variablevariablevariablevariable
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SOURCESBY  DETERMINED

CURRENTS  MESH

0)(1)(21 4313 =−+−+− IIkIIkkIx   :3 MESH

012)(1)(1 2434 =+−+− VIIkIIk   :4 MESH

)(2 1324 IIkVIII xx −=−=
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COMBINE EQUATIONS. DIVIDE BY 1kCOMBINE EQUATIONS. DIVIDE BY 1kCOMBINE EQUATIONS. DIVIDE BY 1kCOMBINE EQUATIONS. DIVIDE BY 1k
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SOLVE USING MATLABSOLVE USING MATLABSOLVE USING MATLABSOLVE USING MATLAB

PUT IN MATRIX FORMPUT IN MATRIX FORMPUT IN MATRIX FORMPUT IN MATRIX FORM
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» R=[1,0,0,0;  %FIRST ROW
1,1, -1, 0;  %SECOND  ROW
0,1,3,-2;  %THIRD ROW
0,-1,-1,2] %FOURTH ROW

R =
1     0     0     0
1     1    -1     0
0     1     3    -2
0    -1    -1     2

DEFINE THE MATRIXDEFINE THE MATRIXDEFINE THE MATRIXDEFINE THE MATRIX

DEFINE THE RIGHT HAND SIDE VECTORDEFINE THE RIGHT HAND SIDE VECTORDEFINE THE RIGHT HAND SIDE VECTORDEFINE THE RIGHT HAND SIDE VECTOR

» V=[4;0;8;12]

V =

4
0
8
-12

Since we divided bySince we divided bySince we divided bySince we divided by
1k the RHS is 1k the RHS is 1k the RHS is 1k the RHS is mA mA mA mA andandandand
all the coefficientsall the coefficientsall the coefficientsall the coefficients
are numbersare numbersare numbersare numbers

SOLVE AND GET THE ANSWERSOLVE AND GET THE ANSWERSOLVE AND GET THE ANSWERSOLVE AND GET THE ANSWER » I=R\V

I =

4
-6
-2

-10

The answers are in The answers are in The answers are in The answers are in mAmAmAmA

>> is the MATLAB prompt. What>> is the MATLAB prompt. What>> is the MATLAB prompt. What>> is the MATLAB prompt. What
follows is the command enteredfollows is the command enteredfollows is the command enteredfollows is the command entered



LEARNING EXTENSION: Dependent SourcesLEARNING EXTENSION: Dependent SourcesLEARNING EXTENSION: Dependent SourcesLEARNING EXTENSION: Dependent Sources

We treat the dependent source as one more voltage sourceWe treat the dependent source as one more voltage sourceWe treat the dependent source as one more voltage sourceWe treat the dependent source as one more voltage source

and solve...and solve...and solve...and solve...

The selection of loop currentsThe selection of loop currentsThe selection of loop currentsThe selection of loop currents
simplifies expression for simplifies expression for simplifies expression for simplifies expression for Vx Vx Vx Vx 
and computation of and computation of and computation of and computation of VoVoVoVo. . . . 

USING LOOP CURRENTSUSING LOOP CURRENTSUSING LOOP CURRENTSUSING LOOP CURRENTSUSING MESH CURRENTSUSING MESH CURRENTSUSING MESH CURRENTSUSING MESH CURRENTS

MESH 1MESH 1MESH 1MESH 1 0)(422 211 =−++− IIkkIVx LOOP 1LOOP 1LOOP 1LOOP 1 04)(22 121 =+++− kIIIkVx
MESH 2MESH 2MESH 2MESH 2 0)(463 122 =−++− IIkkI LOOP 2LOOP 2LOOP 2LOOP 2 063)(22 221 =+−++− kIIIkVx

NOW WE EXPRESS THE CONTROLLING VARIABLE NOW WE EXPRESS THE CONTROLLING VARIABLE NOW WE EXPRESS THE CONTROLLING VARIABLE NOW WE EXPRESS THE CONTROLLING VARIABLE IN TERMS OF THE LOOP CURRENTSIN TERMS OF THE LOOP CURRENTSIN TERMS OF THE LOOP CURRENTSIN TERMS OF THE LOOP CURRENTS

14kIVx =)(4 21 IIkVx −=
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kIkI
kIkI REPLACE AND REARRANGEREPLACE AND REARRANGEREPLACE AND REARRANGEREPLACE AND REARRANGE
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mAImAI 5.1,3 21 == mAImAI 5.1,5.1 21 ==SOLUTIONSSOLUTIONSSOLUTIONSSOLUTIONS

][96 2 VkIVO ==

NOTICE THE DIFFERENCE BETWEEN MESH NOTICE THE DIFFERENCE BETWEEN MESH NOTICE THE DIFFERENCE BETWEEN MESH NOTICE THE DIFFERENCE BETWEEN MESH 
CURRENT I1 AND LOOP CURRENT I1 EVENCURRENT I1 AND LOOP CURRENT I1 EVENCURRENT I1 AND LOOP CURRENT I1 EVENCURRENT I1 AND LOOP CURRENT I1 EVEN
THOUGH THEY ARE ASSOCIATED TO THETHOUGH THEY ARE ASSOCIATED TO THETHOUGH THEY ARE ASSOCIATED TO THETHOUGH THEY ARE ASSOCIATED TO THE
SAME PATHSAME PATHSAME PATHSAME PATH

Find Find Find Find VoVoVoVo



DEPENDENT CURRENT SOURCE. CURRENT SOURCES NOT SHARED BY MESHESDEPENDENT CURRENT SOURCE. CURRENT SOURCES NOT SHARED BY MESHESDEPENDENT CURRENT SOURCE. CURRENT SOURCES NOT SHARED BY MESHESDEPENDENT CURRENT SOURCE. CURRENT SOURCES NOT SHARED BY MESHES

We treat the dependent source as a We treat the dependent source as a We treat the dependent source as a We treat the dependent source as a 
conventional sourceconventional sourceconventional sourceconventional source

Then KVL on the remaining loop(s)Then KVL on the remaining loop(s)Then KVL on the remaining loop(s)Then KVL on the remaining loop(s)

And express the controlling variable,And express the controlling variable,And express the controlling variable,And express the controlling variable,
VxVxVxVx, in terms of loop currents, in terms of loop currents, in terms of loop currents, in terms of loop currents

Equations for meshes with current sourcesEquations for meshes with current sourcesEquations for meshes with current sourcesEquations for meshes with current sources

WE ARE ASKED FOR WE ARE ASKED FOR WE ARE ASKED FOR WE ARE ASKED FOR VoVoVoVo. WE ONLY NEED. WE ONLY NEED. WE ONLY NEED. WE ONLY NEED
TO SOLVE FOR I3TO SOLVE FOR I3TO SOLVE FOR I3TO SOLVE FOR I3

REPLACE AND REARRANGEREPLACE AND REARRANGEREPLACE AND REARRANGEREPLACE AND REARRANGE
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1I

DRAW MESH CURRENTSDRAW MESH CURRENTSDRAW MESH CURRENTSDRAW MESH CURRENTS

2I

WRITE MESH EQUATIONS.WRITE MESH EQUATIONS.WRITE MESH EQUATIONS.WRITE MESH EQUATIONS.

0)(4212 122 =−++− IIkkI :2  MESH

CONTROLLING VARIABLE IN TERMS OF CONTROLLING VARIABLE IN TERMS OF CONTROLLING VARIABLE IN TERMS OF CONTROLLING VARIABLE IN TERMS OF 
LOOP CURRENTSLOOP CURRENTSLOOP CURRENTSLOOP CURRENTS
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REPLACE AND REARRANGEREPLACE AND REARRANGEREPLACE AND REARRANGEREPLACE AND REARRANGE
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SOLVE FOR I2SOLVE FOR I2SOLVE FOR I2SOLVE FOR I2

mAIkI 6122 22 =⇒=
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