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Solving the Inventory Problem by Lincar Programming & Transportation Algorithms
Instead of the Classical Dynamic Programming Algorithm

Abstract

An Inventory Problem exists when it is necessary to stock physical goods or commodities for the purpose of
satisfying demand over a specified time. Almost every business (or country) must stock goods to ensure smooth and
efficient running of its operation.

Decisions regarding how much and when to order a commodity are typical of every inventory problem. The
required demand may be satisfied by stocking once for the entire time or by stocking separately for every time
period. The two cases correspond to over-stocking (with respect to one time period) and under-stocking (with

‘respect to the entire period)
An over-stock requires higher invested capital per time period but less frequent occurrences of shortages and

placement of orders.
An under-stock, on the other hand, decreases the invested capital per time period but increases the frequency
of ordering as well as the risk of running out of stock. The two extreme situations are costly.
Decisions regarding the quantity ordered and the time at which it is ordered may thus be based on the
» minimization of an appropriate cost function that balances the total costs resulting from over-stocking and

under-stocking.

The General Inventory Model:
“The objective of any Inventory Model is to answer two questions:
1. How much to order?

2. When to order?
The answer to the 1* question is expressed in terms of what we call the Order Quantity. It is the optimum amount

that should be ordered every time an order is placed and may vary with time depending on the situation under
consideration.

The answer to the 2™ question depends on the type of the inventory system. If the system requires periodic review at
equal time intervals (every week or month), the time for acquiring a new order usually coincides with the beginning
of each time interval. If, on the other hand, the system is of the continuous review type, a reorder point is usually
specified by the inventory level at which a new order must be placed.

The order quantity and reorder point are normally detcrmined by minimizing the Total Inventory Cost that can be
expressed as a function of its principal components in the following manner:

Total Inventory Cost = Purchasing Cost + Setup Cost + Holding Cost +
Shortage Cost

The Purchasing Cost becomes an important factor when the commodity unit price becomes dependent on the size
of the order

The Setup Cost represents the fixed charge descrved when an order is placed.

The Holding Cost represents the costs of carrying inventory in stock (i.e., interest on invested capital, storage,
handling, depreciation, and maintenance), normally increases with the level of inventory.

The Shortage Cost is a penalty incurred when we run out of stock of a needed commodity.

Usually, the Inventory Problem can be solved by using the Dynamic Programming Technique in Operations
Research in which the problem can be stated as follows:

Find the best Production Schedule to minimize the Production, Inventory, and/or Backorder Costs. The Cost
here can be defined as mentioned above.

In the present research, we introduced another two techniques of Operations Research: Linear Programming &
Transportation Models to solve the Dynamic Optimization Of Inventory Scheduling. Using these techniques
facilitate the solving of such problem when solved with the complicated Dynamic Programming Techniques.

We applied these two techniques and get better Schedule for the Wheat Commodity in Egypt in period Time
Interval from 1995 to 2004.
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Decision Solution Unit Costor Total

s b Al Ay 1 ) o 3yl it il

Reduced Basis Allowable Allowable

Variable Value Profit c(j) Contribution Cost Status Min.  ¢(j)
Max. c(j)

1 yll 0 109.7500 0 109.7500 at bound 0 M

2 yl2 0 123.7980 0 113.7980 at bound 10.0000
M

3 yl3 0 137.8460 0 121.5460 at bound 16.0000
M

4 yl4 0 152.7720 0 134.7720 at bound 18.0000
M

5 yl5 0 168.5760 0 152.5760 at bound 16.0000
M .

6 yl6 0 185.2580 0 175.2580 at bound 10.0000
M

7 yml O 125.6250 0 125.6250 at bound 0 M

8 ym2 O 141.7050 0 131.7050 at bound 10.0000
M

9 ym3 O 157.7850 0 141.7850 at bound 16.0000
M

10 ymd 0 174.8700 0 156.8700 at bound 18.0000
M

11 ymS 0 - ' 192.9600 0 176.9600 at bound 16.0000
M .

12 ym6 0O 212.0550 0 202.0550 at bound 10.0000
M

13 sO 0 0 0 0 at bound -M M

14 sl 1,043.5910 4.00004,174.3650 O basic M 140.5576

15 s2 1,953.6030 4.00007,814.4120 O basic M 95.3845

16 s3 2,730.0350 4.000010,920.1400 O basic M 93.8480

17 sd 3,364.5380 4.000013,458.1500 0 basic M 118.4320

18 s5 3,848.7650 4.000015,395.0600 0 basic M 214.3096

19 s6 4,174.3650 4.000016,697.4600 14.0000 at bound -

10.0000 M

20 X110 2,087.1830 O 0 0 basic 0 -M

21 XI1 2,087.1830 O 0 0 basic O -M

22 X2 2,087.1830 O 0 0 basic 0 -M

23 X3 2,087.1830 O 0 0 basic 0 -M

24 Xl4 2,087.1830 O 0 0 basic O -M

25 Xi5 2,087.1830 O 0 0 basic 0 -M

26 Xl6 2,087.1830 O 0 0 basic 0 -M

27 Xm0 0 0 0 0 at bound 0 M

28 Xml O 0 0 0 basic O 0

29 Xm2 0 0 0 0 basic O 0

30 Xm3 O 0 0 0 basic 0 0

31 Xm4 0 0 0 0 basic 0 0

32 Xms 0 0 0 0 basic 0 0

33 Xm6 0 0 0 0 basic 0 0
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34 Zll 0 0 0 0 at bound 0 M

35 Zl2 0 0 0 10.0000 at bound -10.0000 M

36 ZI3 0 0 0 16.0000 at bound -16.0000 M

37 Zl4 0 0 0 18.0000 at bound -18.0000 M

38 ZI5 0 0 0 16.0000 at bound -16.0000 M

39 Zl6 0 0 0 10.0000 at bound -10.0000 M

40 Zml 0 0 0 0 at bound 0 M

41 Zm2 0 0 0 10.0000 at bound -10.0000 M

42 Zm3 O 0 0 16.0000 at bound -16.0000 M

43 Zm4 0O 0 0 18.0000 at bound -18.0000 M

44 ZmS O 0 0 16.0000 at bound -16.0000 M

45 Zm6 0 0 0 10.0000 at bound -10.9000 M
Objective Function (Min)) = 68,459.5900 (Note: Alternate
Solution Exists!!)

Left Hand Right Hand  Slack Shadow Allowable Allowable

Constraint  Side Direction Side or Surplus  Price Min. RHS
Max. RHS ‘

1 Ci 1,043.5910 = 1,043.5910 0 -10.0000 -

11,479.5000 2,295.9010

2 C2 1,177.1710 = 1,177.1710 0O -6.0000 -

5,084.3770 4,107.5750

3 C3 1,310.7510 = 1,310.7510 O -2.0000 -

4,550.0580 6,770.8200

4 C4 1,452.6790 = 1,452.6790 O 2.0000-4,007.3910
11,546.2900

5 CS 1,602.9560 = 1,602.9560 O 6.0000-3,443.8520
24,695.5400

6 Cé6 1,761.5820 = 1,761.5820 0 10.0000 -

2,8569360 M

7 C7 0 = 0 0 0 -M - 2,087.1830

8 C8 0 = 0 0 -10.0000 -12,523.1000 1,252.3090

9 C9Y 0 = 0 0 -16.0000 -6,261.5480 1,465.2020

10 Cio o0 = 0 0 -18.0000 -4,174.3650 1,820.0230

11 Cill o0 = 0 0 -16.0000 -3,130.7740 2,523.4040

12 Cilz2 0 = 0 0 -10.0000 -2,504.6190 4,618.5180

13 Ci3 0 = 0 0 0 0 2,087.1830

14 Cl4 0 = 0 0 -10.0000 0 1,252.3090

15 Cls 0 = 0 0 -16.0000 0 1,465.2020

16 Cl6 O = 0 0 -18.0000 0 1,820.0230

17 Cl7 O = 0 0 -16.0000 0 2,523.4040

18 Clg8 O = 0 0 -10.0000 0 4,618.5180
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