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Resistance
ÅRESISTANCE = Physical property of materials 

that resists flow of electricity = R (in ohms)

ÅFor a cylinder of length l & cross section area A:

ÅWhere: 

resistivity of material in ohm -meters

ÅTable 2.1 in text shows resistivity of common 
materials over 20 orders of magnitude
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2.1 Ohms Law (1)

ÅOhmôs law states that the voltage across 
a resistor is directly proportional to the 
current I flowing through the resistor.

ÅMathematical expression for Ohmôs Law  
is as follows:

ÅTwo extreme possible values of R:              
0 (zero)  and ¤(infinite) are related 
with two basic circuit concepts: short 
circuit and open circuit.
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2.1 Ohms Law (2)
ÅConductance is the ability of an element to 

conduct electric current; it is the reciprocal       
of resistance R and is measured in mhos or 
siemens.

ÅThe power dissipated by a resistor:
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2.2 Nodes, Branches and 
Loops (1)

ÅA branch represents a single element such as a 
voltage source or a resistor. 

ÅA node is the point of connection between two   
or more branches. 

ÅA loop is any closed path in a circuit. 

ÅA network with b branches, n nodes, and l 
independent loops will satisfy the fundamental 

theorem of network topology:

1-+= nlb
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2.2 Nodes, Branches and 
Loops (2)

Example 1

How many branches, nodes and loops are there?

Original 
circuit

Equivalent 
circuit







Nodes, Branches, & Loops
ÅBranches : 5 (a -5ohm -b, a -10V -b, b -2ohm -c, b -

3ohm -c, b -2A-c)

ÅNodes: 3 (a, b, c)

ÅLoops: 6 (3 independent)

ï(a -5ohm -b-2ohm -c-10V -a) - independent

ï(a -5ohm -b-3ohm -c-10V -a) - independent

ï(a -5ohm -b-2A-c-10V -a) - independent

ï(c -2ohm -b-3ohm -c) - dependent

ï(c -2ohm -b-2A-c) - dependent

ï(c -3ohm -b-2A-c) - dependent

ÅFundamental Theorem: 

b=l+n -1

5 = 3+3 -1 = 5 Check!



How many branches, nodes and loops are there?





How many branches, nodes and loops are there?
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2.2 Nodes, Branches and 
Loops (3)

Example 2

How many branches, nodes and loops are there?

Should we consider it as one 
branch or two branches?



Nodes, Branches, & Loops
ÅBranches : 7 (12 ohm, 8 ohm, 5 ohm, 2 ohm, 6 

ohm, 3 ohm, 13.7 A)

ÅNodes: 4 (a, b, c, d)

ÅLoops: 10 (4 independent)

ÅFundamental Theorem: 

b=l+n -1

7 = 4+4 -1 = 7 Check!



Nodes, Branches, & Loops
Å Network: An interconnection of elements and devices

Å Circuit: A network providing one or more closed paths

ïShort Circuit : A circuit element with resistance 
approaching zero

ïOpen circuit : A circuit element with resistance 
approaching infinity

Å Branch: A single element such as a voltage source or 
resistor

ïSeries elements : Exclusively share a single node; 
carry the same current

ïParallel elements : connected to the same two nodes; 
have same voltage across them

Å Node: A point of connection between two or more branches

Å Loop: Any closed path in a circuit 
ï A loop is independent if it contains at least one branch that is not 

part of any other independent loop.
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