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3.11

3.12

3.13

(Stochastic)
)

(Attribute)



(Time Window)

3.2

(Dynamics)
(Real Time)
(Robust)

(Remaining  Slack Time: RST)
( )

(Algorithm) Shortest Path Problem
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3.3

331

24

(Input Data)

3.3.11
(Arrival Time: AT)

3312

(Uniform
Distribution)

3.3.1.3 (Arrival Time: AT)

(Interarrival Time: IT) (Exponential
Distribution)

33.14
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3.3.15
(Time-Dependent)

332

Decision)
3.3.2.1.

33.2.2.
Time: Min RST)

(Time Window)

333

(Traveling Time)

25

(Dynamic ~ Rerouting

(Minimal Remaining Slack



Saving Algorithm

2-OPT Algorithm Anti-Intersection Algorithm

t  =Time Line

| =Fleet Number:i=1.2,...,

] =Numberof Vehicle;j = 1,2,..., m

Vn  =Vehicle Number

AT, =Arrival Time of Fleet Number |

RST; = Remaining Slack Time of Fleet Number i
ATna= Maximal Arrival Time
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Generate Input Data

)

t= AT.
Collect Data & Presolve

Set Vehicle Number
Vn=j

[
=

Compute Total Volume

Generate Initial Tour
(Saving Algorithm)
v

Compute Total Traveling

Time

=2

Reject Fleet

Set New Vehicle Number
Vn = j#+1

v
Compute Remaining
Slack Time: RST,

Determine Minimal RST

Minimal RST
Nonnegative ?

Assign Departed Time

Arrival of New Fleet

Print Output

r

Terminate

A 4

Improve Tour
(2-OPT Algorithm &

Anti-Intersection Algorithm)

Y

Compute Improved Total

Traveling Time

No
Improvement Limit

il



3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

(Guaranteed Time)
(Loading Time)
(Service Time)

480
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Saving  Algorithm
Saving  Algorithm

34.5.1 Saving Algorithm

(saving: )

SSE A=

Saving Algorithm 10

31/% 10 Saving Algorithm



3.4.6

RST,

(Infeasible)
3.4.7

348

=ATA4GT-ATI-Y LT -£rrull

RST = Remaining Slack Time

GT = Guaranteed Time

1T =Traveling Time

LT =Loaded Time

ST =Senice Time

ATTC =Additive Time for Traffic Congestion

ATna = Maximum Arnval Time

AT - Arival Time

i = Traveling Sequence; i=0,1,..., when 0 = Depot

Departed Time = Arn& +Min RST
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2-0PT
Algorithm Anti-Intersection Algorithm
3481 2-OPT Algorithm
2-OPT  Algorithm
1
(Gain)

Gain=Dal- Dic- Dac-DM

2-OPT Algorithm i

C

q1lii 1 2- OPT Algorithm

3.4.82 Anti-Intersection Algorithm
Anti-Intersection  Algorithm



3.4.9

2-OPT Algorithm

Anti-Intersection Algorithm 12

C

12 Anti-Intersection Algorithm

Anti-Intersection Algorithm
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3.4.10

35

Anti-Intersection  Algorithm

Saving  Algorithm
2-OPT  Algorithm
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