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A graph is called planar if it can be drawn on a plane without edges 

crossing.

A plane graph is a planar graph has been drawn in the plane without 

edges crossing.

The graph in blue color is planar graph , but the graph in 

read color is plane graph.
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Here are two ways to determine if a graph is planar:

1) Circle-Chord Method: It consists of a step-by-step method 

of drawing the graph, edge-by-edge without crossing any edges.

2) Theoretical results, such as  Euler’s Theorem (Formula) and 

its consequences or Kuratowski’s Theorem. 
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Step One: Find a circuit that contains all the vertices of the 

graph. ( a circuit is a path that ends where it starts)

Note: Step one is not always possible, and is often difficult.

Circle-Chord Method      (Planar)

a b c d

e hgf

The circuit for this graph 

is highlighted in red .
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Circle-Chord Method      (Planar)

Step Two: Draw this circuit as a large circle.

a b c d

e hgf
gh

f

bc

e

d

a
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Circle-Chord Method    (Planar)

Step Three: Choose one chord (remaining edges in black) , and

decide to draw it either inside or outside the circle. If chosen

correctly, it will force certain other chords to be drawn opposite to

the circle. (Inside if the first chord was drawn outside, and vice

versa.)

gh

f

bc

e

d

a

Since the chords could be drawn without 

crossing, this graph is planar.

a b c d

e hgf
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Circle-Chord Method     (Nonplanar)
Step One: Find a circuit that contains all the vertices of the 

graph. ( a circuit is a path that ends where it starts)

Note: Step one is not always possible, and is often difficult.

a

f

e

d

c

b

h

g

The circuit for this graph is 

highlighted in red.

Dr. Ameen Shaman Areem



814 October 2020

Step Two: Draw this circuit as a large circle.
a

f

e

d

c

b
h

g

a

f

e

d

c

b
h

g

The remaining edges (in black) must be drawn either inside or 

outside the circle.  

Circle-Chord Method      (Nonplanar)
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Step Three: Choose one chord, and decide to draw it either inside 

or outside the circle. If chosen correctly, it will force certain other 

chords to be drawn opposite to the circle. (Inside if the first chord 

was drawn outside, and vice versa.) a

f

e

d

c

bh

g

Because these lines cross, this is not the plane graph.  However, 

this does not mean that the graph is not planar.  Often, it is very 

difficult to find the correct planar graph.

a

f

e

d

c

b
h

g

Circle-Chord Method--Nonplanar
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d

a

c

a

c

b

e

a

c

b

e

a

e

cd

b
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مثال يوضح انه اذا تحقق الاتجاه الثاني من المبرهنة الأولى ليس بالضرورة ان يتحقق

. الاتجاه الأولى وهذا يدل على ان الشرط المذكور في المبرهنة مهم جدا
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Example: How many regions would there be in a plane graph with 

10 vertices each of degree 3?
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Kuratowski’s Theorem   (Example)

If the graph is non-planar than it contains one of the subdivision with 

added vertices. 

e

d

c

b

g

a

h and f were 

removed to 

show the         

configuration
3,3

K

Left Side

Right Side
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