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Example:
Sreel Sweeping

Plan a route for a street-sweeping machine
which cleans all curbsides for which "No
Parking” is currently in effect,

Ssome streets are one-way streets.
Street—-sweeping machine must obey any one—way
restrictions, and on two—way streets must travel
on the right side, with the flow of traffic.
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street Sweeping §P§§§ ;Le

to be
swept!

Arrows
Indicate
One—way
of two-—way
streets

Travel times: Diagmnalblﬂcka
E-%: & minutes/block Lower left: & minutes

MN-5: > minutes/block Upper right: 10 minutes
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I a node has positive polarity, then more arcs
enter the node than leave 1t.... 5o to make the
polarity zero, we must add arcs leaving the node.

Conversely, it the node has negative polarity, then

arcs must be added which enter the node in order
to 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 DEMAMD

the cost of adding a ] *2_*16  Supply
path from a "source” o 4 13 26 || 1
node to a "demand” H #7 T a1 1
node, 1.e., the length Cowis

of the shortest path - < 20| 1
between the nodes. ramt : Z

‘Tranapartatmn Model I
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Minimize 13;{4; + 26}’\)4}15 + 18;{12

+ AlX7 06 + 29X 042 + 20X 1446
subject to

Kaz t K416
A72F A7 16 =

]

]

Aaz+ Aae =

A2 + K72 + Kiaz =1
Z

416 + X718 + X418 =
}1’:4}2 = ':', }1’:?}2 = ':', }1’:14}23_* ':',

Rage =, X71620, X416 20
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Optimal Solution:

DEMAMD That 1s,
#7 15 supply add paths from:

S

*4 1 1

B — 20 node 4 to node 16
R “T11[ 18 41 1 | node 7 to node 2
£ 14| [29 (120l 1 | node 14 to node 16
rgmt 1 2

‘Tranapmﬁtatmﬂ Model I
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An Euler tour

can now be
found of the

o

Py

lﬁ TS _9 network
(B———=() +1(14«——Tse)
+1£ s et @0

The bold arcs indicate the
‘deadheading” travel, 1.e.,
travel Lo be done while

@D.D ?,J_L , ,,5 :-.f"-.fvEHE Ellﬂ d.

Paths added:
node 4 tonode 16

node 7 tonode 2
node 14 to node 16
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Another Example

Random Network |

(sead= 433760)

Degrees |

node # 1 2 3 4 65 6 7 8 9 10 11 12
in-degrees 1 2 21 1 2 111 1 2 1
out-degres 3 1 1 1 1 1 21 1 1 2 1
polarity 21 1 00 1 71 00 0o 0 0
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Chinese Postman
Problen 5
in a Digraph

Solwing i
transportation g
problern &
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Solution of the transportation problem:

Paths added

from: 2 3 6
to: 1 1 7

1 = path clength 13»: 2 1
1 = path (length &572: 3 2 1
1 = path ¢length 18%: 6 5 4 3 2 1 2 8§ 7

Total length of paths added: 256
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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

&)

@0 Bricker, L. of lows, 1992



Chinese Postman Problem- part 2 8/22/00

® Solving the Postman Problem inan undirected network
reguires finding an optimal matching of the odd-degree
nodes into pairs.

® Solving the Fostman Problem in a 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 is the
length of the shortest path between the two nodes.

&
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