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In real life, not all problems will be perfect Euler circuits. If no Euler circuit exists (odd

valences), you want to minimize the length of the circuit by carefully choosing the edges

to be retraced. For our purposes, we assume all edges have the same length—simplified
Chinese postman problem. Named after Meigu Guan

Chinese postman problem — Minimize the length of the circuit

by carefully choosing which edges
to retrace. (All edges have the same
length.)
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Eulerizing the graph by adding edges to a graph.
1.) Add edges until the graph is connected and has
even valence. (New graph has an Euler circuit.)
2.) Find an Euler circuit
3.) Typically the number of reuses of edges equals
the number of edges added during eulerization.
4.) If two vertices have odd valence, add edges along the
sAhortesthath betyveen them

D A B C D
E F G H E F G H
(a) (b)
A 1 B 2 cC 3 D

12 100 9 74 le 4 |Thisis nota new |
edge; it is one that
M
H

Using the Eulerizing graph applet in the companion website is very helpful

here!!!




| Eulerizing a Graph
1. On the graph, add edges by duplicating
existing ones, until you arrive at a graph that
is connected and even-valent.

There are many ways to Eulerize a graph.
The graph below is an efficient eulerization
because the fewest number of edges were
added.

2. Find an Euler circuit on the eulerized graph.

Traverse every original and “added” edge
once, as you find a circuit that starts and
ends at the same vertex.

3. “Squeeze” this Euler circuit from the
eulerized graph onto the original graph by
replacing the “added” edge with an arrow
showing it was retraced.
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Joining Aand C are
“squeezed” together,




Example: Eulerizing a Graph A Better Eulerization
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Only one edge BC is reused!
Ldge AB and AC are reused!!! . . . .

So the solution here is better than previous one.

One Eulerization Another Euerization

A Best Eulerization

* A best Eulerization is the one with the fewest
added edges.

* [t is possible that the smallest number of added
edges can be achieved with two different
Eulerization
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Eulerizing a graph is not unique and every Eulerization of the graph may not be
the best.



Street does not exist \
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B Hints for Eulerizing a Graph

U For the most efficient eulerization, look for the fewest edges to add to
make all vertices even.

U Typically, locate odd valence vertices and try to reuse (add) the
connecting edge between the vertices.

U Sometimes vertices are more than one edge apart; in this case, reuse
edges between vertices (see graph below).

Remember: Only duplicate (add to) the existing edges.

Cannot add a street that does not exist. Think about driving on the roads.



d Rectangular Networks — This is the name given to a street

network composed of a series of rectangular blocks that form a large
rectangle made up of so many blocks high by so many blocks wide.

Eulerizing rectangular networks: B A B
“Edge Walker” )

B Start in upper left corner (at A).

B Travel (clockwise) around the X
outer boundary.

B Asyoutravel, add an edge by £ S [ 3 o

the following rules:
1. If the vertex is odd, add an edge by linking it to the next vertex.
= If this next vertex becomes even, skip it (just keep “walking”).
= If this next vertex becomes odd, (on a corner) link it to the next vertex.
2. Repeat this rule until you reach the upper left corner again.




Eulerizing the graphs
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Try Eulerizing these graphs. However, for the online class, it is easier to use the
Eulerizing Graph applet in the companion website for practice.



