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Abstract

This paper deals with a network model for the efficient transportation of post and
consists of the formulation based on the network model and the LINGO
programming model including the operations of the post transportation. This
network model is represented by using Time Space Network. The generalized
formulation is built up with the input variables and the decision variables, which
are defined on the basis of the network model. And LINGO programming model to
be proposed with DB and LINGO is constructed in consideration of how to manage
the post transportation and the intermodal transport. The results of the model
implementation were represented on Time Space Network and they are analyzed
and verified.

The LINGO programming model is used as the module to be set in application
software. Specifically with using GEOmania, GIS tool, the LINGO Model is applied

to develop the application for Mail Transportation Decision Support System.
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[ SET Section |

Primitive Sets :

Setname[/member_list /][ attribute_}ist];

Derived Sets

Setname( Parent_set_list)[/member_list/][ attribute_list];

[ DATA section |

I Constraints Section ]

Objective Function

\Set Looping Functions /

<19 2-3> LINGO =279
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- YCA™

- ACAie™
+ CVRiir'™

M CSCgi
- CGRyit*™

- CGT#E™
- VCGT™

- MYCA
* Yige™

- YCi"

. Xitjt'gm

* SCyit™

- XTiw®™
- MYie™™
- SEg™

* DEgitm

node i%l A4 commodity g® FTE#F ( t=1 ).

node %A commodity go 8%,

mode m®¥ | node i, t=1°9]A4] o} & 7}53% EF 4,

mode m® Vehicle®] Capacity.

node i , A7t t oA node j , Al t'AFel9] mode me ARC
Capacity.

node i , Azt t oA node j , A%t t'A}e]lE mode molA FFole
vehicle9] unit cost.

node i°lA commodity g9 unit carryover cost.

mode moN Al node i, Azt t oA node j , A7t t' 22 commodity
g9 unit shipping cost.

node i°l4, mode molA mode m’'eE Transfer¥ &= commodity
g2l unit cost.

node 914, mode melA mode m’'© Z Transferst vehicle unit
cost.

Transfer 8+ vehicle®] Capacity.

mode m¥ , node 1 & At t = node j & A 'O 8 olFHE
Eg,

node iolA, A7 toll A t+12 dol7te EEY

mode mol A4 node i , A1ZF t o} A4 node j , A1zt t' 22 commodity
g7t FEEHE &

mode m2! node iolA commodity g FE%F F A7 t+1E
Carryoverd+ %.

node iolA AlgF t2} A7 t° Abolel commodity g”7t mode mol A
mode m’' 2 & Transferd & %.

node iolA A1zt te} AlZF t'° AFolol mode molA mode m'e=
Transferst=d 29 EZ ¢,

node iolA commodity go #F%F % mode mol TFHT & (
t=1 ).

node i°lA commodity g &% F AZF t(t>1) , mode moE
FE&E 4



XA 73 B3t A A 38 A 45 20013 12¢¥

149

2) 443 2

Objective Function

Mivamize
ZZZ;; CVR Y X Y
+ X223 CORY < X
+ 2202 CSCy % (25 SChy)
+ DRZTZ Voo x My
+ zgzt;;z CGTT™ x XT%™
Constraints

SE, = Z SE™;
ZZ DEgu‘

for all 1, g
ZJJZ X+ 22 XTH™ + SCh
222 X5+ 22 XTH" + SCh + DET
for all 4, t, g, m.
mo>0, XTO™ >0
SE™ >0, SC™ >0, DE™ >0

for all 4, 7, ¢t £, g. m, m'.

212 Yltzt + ZZ MY:'titm + YC’?(! 1)
212 Y/tzt + 22 Mthf + YC’Z

for all i, ¢t m.

YET >0 and integer , Y, >0 and integer
YC7, >0 and integer

for all 1, 7, t, t,m.

(1
(2)
(3)
(4)
(5)

(6)

(7

8

(10)
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for all i, 7, t, ¥, m.
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for all 4, 7, t, ¥, m.
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4) LINGO programming Model

SETS:
TRUCKCOST (NODE, NODE) : TRUCKCGR ;
TRAINCOST (NODE, NODE) : TRAINCGR;
@
[ J
L
LDTTIME (COMMO) :LDT:
TRANSFER (NODE, COMMO, XTMODE, TIME, XTMODE, TIME) | &3 #NE# &5 #AND# (66-54) H#EQ# 1 : XT;
MODETRUCK (NODE, XTMODE, TIME, XTMODE, TIME) | &2 HNE# &4 HAND# (&5-&3) #EQ# 1 : MODE_Y:
ENDSETS

5) Interface ¥ DBHA +%

MOOE F Me Mooe
SR AN Y WSS

Mode®t
Physical Network
o

HANE

Interface For Input Data
(Cost, LLDT, Time Horizon
Arc Capacity etc)

LINGO MODEL

i

Selution

Llnterface Report

<9 3-1> Interface® DB 9A+%

<A™3-1>AM S 2ol FAE FAS 8 UEYZ, Mode& WA, vl g7z
Commodity 59 71 B E0] Wa3dlA = o]& VB(Visual Basic)E& Ag3tq
TEE JY $§& Z2a¥s T8 DBel LINGO Zzaelwl mdo] Algd 4 9=
FHEZ Datag YH3A ddh o]E E8 LINGOE & TaA H9 dojd Ane=
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1) Physical Network 2@ # ] Sizeol W& <3 A}
- 6 node 3 mode , Hub(1,2 14)
B HUB (1, 2)%! Node 6 , Mode 3 &4l (No. of Var.=9722 | RUN TIME=7£15%)
- 8 node 3 mode , Hub(1,2 2#4)
B HUB (1,2)9] Node 8 , Mode 3 ¥#| (No. of Var.=17207 , RUN TIME=21%15%)
~ 16 node 3 mode , Hub(1,2 %)
B HUB (1,2)2! Node 16 , Mode 3 &4
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