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1

2)

« » 118U3313
« S 7110180

(Inveritory)

( , 2542)

(Inventory Carrying Cost, C.)

(Shortage or Back-order Cost, C2
(



6
(Lost of Sales)

(Lost of Goodwill)

3) (Replenishment Cost or Ordering Cost, C3
(
)
3 (Total Cost)
2.1.2

Deterministic
(Probability)

Probabilistic



(Replenishment Rate)

(Demand Rate)

( , Lead Time)
1
3
( )
(1,2,3)
(1,2) (1,3) (2,3)
2)
t = (Scheduling Period) “
= (Reorder Paint) “ §
q = (Lot Size) “ ”
= (Order Level) " "
(ta) &) (.9) (.)
3)

Deterministic Probabilistic



2.1.3 Deterministic

Deterministic (,9) (1,3)

Deterministic

(Consumption Rate)

2.13.1 (Lot Size System)

1) r /

)

®3)

(4) q

®)

(6)

©) / , 0 / /

) [

2.1.3.2 (Order Level Systems)

1) r /
(2) tp



3)
(4)
()
(6)
(7)

2.1.33

D
(2)

3)
(4)
()
(6)
(7)

(Order-Level-Lot-Size System)

r /
p=0, ql
t1
/ , q / /
/ , (2 / /
/ A
2.1
ap
ap
0
=qp
0< <q

TC = q 2/ 29 + c2(g-S)2/2q + 3r/q



c3

Partial Differentiation

q = [2re3(c,+c?/ (0,021

g = (2c3/¢c, )12

= g02/(0, +c2)

c2

(Liquid Oxygen)

10



[

-

0<S<gP

21



2.2

12
(Transportation)

(Logistics)

2.2.1

Operation Research

22.1.1 The Traveling Salesman Problem (TSP)
1

2.2.1.2 The Chinese Postman Problem

Polynomially-Bounded Algorithms
2.2.1.3 The M-Traveling Salesman Problem (TSP-M)
1
M
2.2.1.4  The Single Depot, Multiple Vehicle, Node Routing Prob'em (Classical
Vehicle Routing Problem, VRP)
1
(Deterministic)
2.2.1.5 The Multiple Depot, Multiple Vehicle, Node Routing Problem
2214
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2.2.1.6 The Single Depot, Multiple Vehicle, Node Routing Problem with

Stochastic Demands

2214 1
(Certainly) Poison
222
4 Vehicle Routing Problem (VRP) 1
2221 (Optimal Solution) Branch and Bound
Techniques
{ 25
(Bound)
1 2 (Branch)
2222 (Near Optimal Solution
Heuristic)
1,000

2.2.2.2.1 The Saving Algorithm (G.Clarke and J.w.Wright, 1964)

i i 1

2.2

(2C1+2CL)-(C 1+ cr +c.j) =cL,+ClIr c 1
=cli+clj-ci 0

(Saving)



ol
OG—.

Cll Clj

2.2

14

Cl 1 Cl !
@)
1
Saving Approach

2.22.2.2 The Sweep Approach (Gillett and Wilier, 1974)

250

Polar Coordinate

AB (

2.3

2.4

2.5
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2.3 Sweep Approach

/ Wunaausngasd 3 O\
i vin

\ Qx\memmnuau'n 1

Laumamumuamﬁ # O\ O

O,

AN

@)

24
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2.5

2.2.2.2.3 The Transformation to a Pure Travelling Salesman Problem
Mode (Lin and Kernighan, 1973)
1 M N
M (N+1,

N+2, ... N+M) 2.6 2.7 2.8



N+1

N+M

1o I eeiiieiiies e
a . dn

an.. [o I I

dm e o I S
A {6 B SRR

2.6

Sy A G5 P
a ..................... d 1 iAEESUREST L

s I IR IR . P FREEEe A

d NL A N il sesmsesses

2.7

N+1

d I

N+1 ...

d 1* -

dr ..

17
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2.8 M

2.2.2.2.4 Coincident Origin and Destination Points (Ballou R.H., 1992)

(“Traveling Salesman" Problem)

(Retailer)

(Paths of the route)
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O O

(a) Poor routing — paths cross (b) Good routing — No crossing of paths

2.9

(Coordinate)

Y coordinates Y coordinates

8 ; 8 T
la ls ]13‘\5 [4 ]9 1316
7 e Koo X o e X e X, 7 }—X X ,X—
10 18 \ 10 \ 19
8 X X eeed 6 et
6 15 oad A\ 15 20
3 X X X 5 X- -
2 8 18 2 8 18
4x X X— 4,‘:\ X——
5 12 |17 NG 8 1 |17
3 X DX 5" gom— 3 /X T s S m— Sam—
I
3 3
2 p—X 2 b—X
7 11 {14 7 T\ 14
1 X XX 1 / X x—‘x
/1 o /l .

o x- | I [ 0 X==~ |

o 1 2 3 4 6 6 7 8 o 172 34 "6 878

X coordinates X coordinates
<ai Location of beverage accounts (X) (b) Suggested routing pattern

and distrjpution center (£>; with
gidoaay

2.10
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2.2.2.2.,5 Clustering for Assigning stop to Vehicles (Ballou R.H., 1992)

(Cluster) 1

(D Load trucks with stop volumes that are in the doses

proximity to each other :

211

=, Stops on different days should be arranged to produce
tight clusters :

(Overlap)

2.12

(@)
@)
©)
[] Depot [] Depot
(a) Weak clustering ( ) Better clustering

211



bl

A i5 i|fi|ins%\o'

(=)
ml gicfl
Friday Thursday Friday Thursday
[] Depot [] Depot
(a) Weak clustering ( ) Better clustering
2.12

s> Build routes beginning with the farthest stop form the

depot :

(Key Stop)

(4 The sequence of stop on a truck route should form a

teardrop pattern

(Teardrop Shape) 2.9

(b)

sy The most efficient routes are built using the largest vehicles

available
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(6) Pickups should be mixed into delivery routes rather than

assigned to the end of routes :

( A stop that is greatly removed form a route cluster is a

good candidate for an alternate means of delivery : (stop)

(For-hire

transportation service) 8

(8) Narrow stop time window restrictions should oe avoided :
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2.3 (Scheduling)
a) 1 1
) (R1, M, L2 L1)
0] (
) Reorder Point (
) (Due Date)
d)
( Setup Time) (Flow
Time)
231 1
Backer (Scheduling)
1
() 1 (Operation)tt '
t=0
2 (Set Up Time)

(Set Up Time)
(Set Up Time)
(Processing Time)

®3)

(4) (Idle

Time)

()
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2.3.2
(Performance
Measure)
1) (Mean Flow Time)
TR
F==)Fj
nia

i=a-
F = j
g-= j

= j

1
1 7=0 =G0
(2) (Mean Lateness)
L= L Lj
n j=|
H=0C- d
= j
d = J
1



3 (Mean Tardiness)

Tj=max{0,Lj}
|_j =
(4) (Number of tardy jobs)
T = )
« xX)=1 x>0
o) =0 X
Tj =max {0,Lj}
|_j =
2.3.3 1

1)

(Minimize Mean Flowtime)

(Shortest Processing Time, SPT)

sqd1@¥1 5]

)
(Minimize Weight Mean Flowtime)

()

(Weight Mean Flowtime )

25
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(Weight Shortest Processing Time,
WSPT)

Wi- 44/ 2143/ [35 = - t[]/[]

2.34 1
(L) L =0q —d
3
@) (Minimize Mean  Lateness)
SPT
t[] - t[R 1 t[3 5 «m-5 t[]
(2 (Maximum Job Lateness)
(Min.Lmax) E

(Earliest Due Date, EDD)

d[ 5 d@< d@ 5 ..5 d[]

3) (Minimum Job Lateness)
(Max.Lmin) slack
(di - pi) Slack
(Minimum Slack Time, MST)

dfi]-Pi] + d2-A2 + d3'M3| < ... 5 d[]- P[]

2.3.5 Heuristics Method

Heuristics Method
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(Heuristics)

2.3.5.1 Priority Dispatching Rules

(1) (Shortest Processing Time)

2) (First Come - First Served)

(3) MWKR (Most Work Remaining)

(4) MOPNR (Most Operations Remaining )
(5) LWKR (Least Work Remaining)

(6) RANDOM(Random)

2.3.5.2 Sampling Procedures Schedule

2.3.5.3 Probabilities Dispatching Procedures

24
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