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Laplacians and Resistive Networks

How to compute the score(v, m)?

Idea,: view edges as conductors

scorey (v, m) = effective resistance between m and v
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Resistive Networks: Some high-school
physics

Electricity/explained ™"

Source: lllustration commonly attributed to Vagonum
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Resistive Networks
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Resistive Networks

resistors

4
R=R +--+R, C= =
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Resistive Networks

resistors

R=R +--+R, C=

| =

3l <

conductors in

C=G+ --+Cy i=VC
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Resistive Networks

resistors

R=R +---+R, C=

conductors in

C=C+--+Cy i=VC

Take two nodes: a # b. Let V,;, be the voltage between them

and i,p the current between them. Define Ry, = \,/1" and

1
Cab = R
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Resistive Networks

resistors

R=R +---+R, C=

conductors in

C=C+--+Cy i=VC

Take two nodes: a # b. Let V,;, be the voltage between them

and i, the current between them. Define R, = \,/1" and

1
Cab = E'

We treat the entire graph as a resistor!
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Resistive Networks: Optional Homework
(ungraded)

Show that R, is a metric space.
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Show that R, is a metric space.
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Resistive Networks: Optional Homework
(ungraded)

Show that R, is a metric space.

1. Ryp >0
2 Ryp=0iffa=b
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Resistive Networks: Optional Homework
(ungraded)

Show that R, is a metric space.

1. Ry >0
2. Rppb=0iffa=0>b
3. Rab:Rba
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Resistive Networks: Optional Homework
(ungraded)

Show that R, is a metric space.

1. Ry >0

2. Rppb=0iffa=0>b
3. Rab = Rpa

4. Rac < Rap + Rpe
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Resistive Networks: Optional Homework
(ungraded)

Show that R, is a metric space.

1. Ry >0

2. Rppb=0iffa=0>b
3. Rab = Rpa

4. Rac < Rap + Rpe

The effective resistance is a distance!
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.github.io/mva-ml-graphs.html


https://misovalko.github.io/mva-ml-graphs.html

