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Snigsberg (in English we woul
e 1700's it was apart of Prussi
lled Kalingrad. It is in thatpw
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the 1700's Kdnigsberg was di
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athematician Leonard Euler ca
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ruld he prove mathematically
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Our task: how to create the most icient routes fl delivery of goods and
services (mail delivery police pat
deliveries, pizza deliveries, etc.)

s, garbage coll [lon, newspaper

Today we will look at an example an Euler ci t problem, which we
of graph theory; andwill solve in a few davs; the I and concepts

graph modeling with which compli ted real-life p lems can be
translated into the clean precise I ge ofgraph
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Here is the $unnyside neigh

1 . Security. The patrol
every street once. retu
what is the optimal (
fofiow to cover every

Postal Delivery. The
with homes once for
arB houses on only
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blocks that have
twice. What is the opt
entire town for mail

problems here:

int S and walk
f it can't be done.
the patrol should
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like near the
once. But
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te to cover the
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Here's a simpler map of Kdnigs

I will give an A for the quarter
each bridgejust once, and

n will give ap A on the next test
.just once wirthout necessarily re

No one has ever received either
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g point.
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A beautiful river runs through
C, and D) and 11 bridges. The
residents to lcross each bridge.

A photographer for a national m
the 11 bridges. The photo
and only regross it if absolutely
route for him to take?
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* Can you trace each
without lifting your

the following
cil or retraci any line?

without lifti

while an

See if you cpn trace each drawi
retracing any line. )(

This kind ofltracing is called
tracing returns to the starting po
does not retqrn to the starting
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& Vertices
- lsolated

* Edges
- Loops
- Multiple

G

Y = {A,B,C,D,E,
S, = | /B,AD,BB, ,BE,CD,CD,DEI

solated verti
of vertices is

must always
vertex to itsel
same verti

to indicate
far as edges
than once,

)( Vertices are the "dots" while
lines conneoting to them. Si

X Edges are the lines. Each
A loop is an edge that connects
two or more edges connecting

We use sets to describe graphs:
to represent the edges. Note that
BA.}l4:ultiple edges are listed
represent loqps.

are dots with no

two vertlces.
Multiple edges are

vertices and one
concerned AB:

edges Iike AA
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* Adjacent Vertices
* Adjacent Edges
* Diegree of a Vertex
* Odd and Even Verti
L Paths
* Circuits

joining them

ofedge "ends"

Iz) is odd, the
lled even.

with the

of a path onl;

)( Adjacent vertices have an

)( Adjacent edges share a

)( Degree gf a vertex: num
that a loop Qontributes 2

>( Odd and Even Vertices. If
If deg(I) is even, the vertex is

)( Path:A qequence of verti
adjacent to the next.

.A trip, if you will,

that vertex. Note

that each vertex is

.An edge can be
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.The number of edsesis the length of

.Flxamples: ABED / ADE IABC
'.But not:ACDE /

)( Circuit:A path that starts and at the same

.ABCA: BCAB :

.BCB

.EE
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* Connected Graphs
t Bridges

two vertices,

it, leaves

)( Connectpd Graph: Given
connecting them.

X Bridge: pn edge that if we
connected. For example; edge

graph no longer



)( Disconnpcted graph: a



)( Euler Path: path that passes
and only orlce. Clearly, a di
Path.

This graph has no Euler Path.
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* Euler Path
& Euler Circuit

. O n e i s L
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passes through
starting poi
h. The given
e on the boar

This graph has several Euler
find another that doesnot start at

An Euler Circuit is a circuit
graph exactly once, and ends at
closed unicqrsal tracing of the
an Euler cirpuit, but I'11put a
each.
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The 4 vertiges represent the 4
the 7 bridges.

e edges represent



To win the A for the quarter, y
this graph, f,nd for the A on the
Euler path.

Euler's realization that the pro
reduced to pn abstract question
breakthrough in the history of

an Euler Circuit of
ly need to find an

idges could be
a maJor
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Let's return to Sunnvside.

For security, the problem is red
graph have an Euler path? An E

For the mail carrier, the probl
are the grapfrs different?

Our next stqp is to begin to
problems.
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graph. Does the

right graph.Why

solving these


