
Mon 9 Oct

• Midterm Wed/ Thurs
• No homework due this week

• Agencia : Approach 4. It 4.2 on need - to - know

- Euler 's Formula
- Kuratowski 's Theorem



terminology

C- = ( VI ) is . a graph
• a planegraph• a pianagraph
• a montagraph
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is a planar graph .

k5 is non planar . means $ any plane embedding
Of k5 .

• For now
,

we are drawing graphs in the Euclidean plane .
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. Thm4 ( Jordan Curve Th m )
A curve

,
C

,
in

1122 that is simple , closed , polygonal

with finitely many segments

partitions 1132
- C into exactly two faces

,
each

having C is its boundary If rontier .

. simple : doesn't cress itself I
. closed : starts t ends same point of J. polygonal : curves are finite #

of straight line segments
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X y are :curve
from x to y in IRT

made of a finite # of line

Segments .
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def : G =D, E) is a plane graph if

( i ) V E IRZ
✓
poly on at curve in RZ w/ finite #

e -
- X YEE is an in R2 between

segments

x and y

( in ) different edges have different sets of endpoints

( iv ) feet
,
E C the interior of edgeIarc e)

ooohtthuinseneogeerlex
and no point of any
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V vertex ⇒ v is a point in IRZ

Some facts
, terminology ,

observations

* If G -
- CV , E) is a plane graph , then G E 1132

.

• If G -

- CV
, E) is a plane graph , then 1122

- G is

partitioned into open sets calledface
with G as its frontier

.

• Exactly one face of the plane graph G is

unbounded and is called the outer face
of G

.

- ⑥( others are inner faces )
f- e E E (G) a plane graph

• if e lies on a cycle , then e is on the frontier of

exactly two faces
.

o If e does not lie on a cycle , then e is on the frontier
of exactly one face .





A few simple results .

prop4.2.lt If G -
- CV

, E) is a forest then G is planar µ
and every embedding of G in 1122
has 1 face .

Prop4.2.ly : If G -

- CV , E) is a 2- connected

plane graph then every face
is bounded by a cycle in G
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Yet GquadOa
PI : G 2 - com t plane we can imagine it's

built by Some Ck followed by adding ears

( Use induction on IECGY .
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