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Chinese Postman Problem- part 2
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in a Directed

Example:

Street Sweeping

sweeping machine

Plan a route for a street

which cleans all curbsides for which "MNo

Parking” is currently in effect,

Some streets are one-way streets.

W Ay

way streets must travel

Street-sweeping machine must obey any one

restrictions, and on Lwo

on the right side, with the flow of traffic.
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Streel Sweeping

page 2

shaded
areas are

Arrows

indicate

tobe
swept]

one-way
or Lwo—way
streets

Travel times:
E-w: & minutes/block
M=% 5 minutes/sblock
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Diagonal blocks

Lower left:

o minutes

Upper right: 10 minutes
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Street
Setwork
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If a node has positive polarity, then more arcs

enter the node than leave it....

so Lo make the

page 4

polarity zero, we must add arcs leaving the node.

Conversely, if the node has negative polarity, then
arcs must be added which enter the node in order

Lo make the polarity zero,
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Consider the positive polarities as "sources” of

shipments to be made, and the negative polarities
as "demands”.

The "shipping cost” 15 DEMAND

the cost of adding a 5 *2 _*i6  Supply
path from a "source” o “4 13 26 || 1
node to a "demand” H *7| 18 a1 1
node, i.e., the length Cowig

of the shortest path - =2 20] |
between the nodes. ramt ! 2

‘Tranaportation Model I
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Minimize 13}{4J2 + 26}{4}15 + 18}{12

+ 1K 46 + 2942 + 2041418
subject Lo
}qug + }<4,1E| B

1
K72+ A76 =1
Fiaz+ Aae = |
K42 + K70 + K42 =1
K416 RS AT: + Kig06 =2
Fa2z 0, Araz20, Ag0z 0,
}{4,15 =0, }{?,15 =0, }f14,1a =
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Optimal Solution:

DEMAND That is,
#3 =16 supply  add paths from:
S
8 : 13 [1[26] ! node 4 to node 16
R *T1118 41 1 node 7 to node 2
e "4 [25|1[20] 1 | node 14 to node 16
rgmt 1 2

‘Tranapmrtatmn Model I
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An Euler tour
can now be
found of the

Fre
netywork

+1(7 )2 (ne—= (oe——0107
The bold arcs indicate the Paths added:
"deadheading” travel, ie., node 4 tonode 16

Lravel Lo be done while
not fﬂ?ﬁ.@lﬂg'

node 7 tonode 2
node 14 to node 16

B0 it
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Another Example
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Path Lengths |
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Chinese Postman§
Problem :
in a Digraph

ic:
Polarity: 2 1 1 1 71

Shortest Paths |

solving i
transportatian §
problem !
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Solution of the transportation problem:

Paths added

from: 2 3 B
to: 1 01 7

1 ® path ¢length 132: 2 1
1 ® path <¢length 57>: 3 2 1
1 *« path (length 185»: 6 5 4 3 2 1 9 8 7

Total length of paths added: 255
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1 = path <length 13>»: 2 1
1 = path (length 572»: 3 2 1
1 = path (¢length 185»: 6 5 4 3 2 1 & 8 7

Total length of paths added: 256

&
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® Solving the Postman Problem inan undirected networlk
requires finding an optimal matching of the odd-degree
nodes into pairs.

® Solving the Postman Problem ina directed network
requires the solution of a transportation problem, with
positive-polarity nodes as "sources” and negative-polarity
nodes as "destinations”.

In either case, the "cost” of a match or a shipment 15 the
length of the shortest path between the two nodes,

&
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"Arc Routing Problems, Part II: The Chinese

Postman Problem”, Operations Research,




