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206171: General Mathematics I

One of the first applications of linear
programming was to the problem of
minimizing the cost of transporting products
or materials from several sources to several
destinations.

Problems of this type are referred to as
transportation problems.

To form this shipping schedule, we
must decide how many products to ship from
either factory to either warehouse. This will

(3]

involve many decision variables:

The two objectives of transportation
problems are
4 1. minimize the cost of shipping m units
to n destinations or

2. maximize the profit of shipping m
units to n destinations.

X = number of products shipped from factory i to warehouse j
1]

For example, e number of products shipped from factory 3 to warehouse 4

ai = number of products available from factory i
bj = number of products required at warehouse j
cij = cost of shipping one unit of product from factory i to warehouse j.

Min C = C11X11 + Ci12X12 + Ci13X13 + Ci4X14 +
C21X21 + C22X22 + C23X23 + C24X24 +
C31X31 + C32X32 + C33X33 + C34X34

s. t. X11 + X12 + X13 + X114 < a1
X21 + X22 + X23 + X24 < a2
X31 + X32 + X33 + X324 < a3

X11 + X21 + X31 > b
X139 + Yo + X33 > b
X13 + X23 + X33 > bz
X14 + X24 + X34 > ba

xj20(i=1,2,3andj=1, 2,3, 4)

Example 2.8.1 A computer manufacturing company has two assembly plants, plant A
and plant B, and two distribution outlets, outlet I and outlet II. Plant A can assemble
at most 700 computers a month, and plant B can assemble at most 900 computers a
month. Outlet I must have at least 500 computers a month, and outlet II must have at
least 1,000 computers a month.

Transportation costs for shipping one computer from each plant to each outlet
are as follows: $6 from pIantA to outlet I; $5 from plant A to outlet II: $4 from plant B to
outlet I; $8 from plant B o outlet II. Fmd a shipping schedule that will minimize the total
cost of shipping the computers from the assembly plants to the distribution outlets. What
is the minimum cost?

We define
X, = number of computers shipped from plant A to outlet I,

x2 = number of computers shipped from plant A to outlet II,

X, number of computers shipped from plant B to outlet I,
X

P number of computers shipped from plant B to outlet II.
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206171: General Mathematics I

We can create the LP problem with the following constraints.
X, + x < 700 (Available from A),

X, + x4$ 500 (Available from B),
X, + x =500 (Required at I),

3
x + X, > 1,000 (Required at II).

So the total cost of shipping is: C = 6x1 + 5x2 + 4x3 + 8x4

We want to minimize C, and of course, this transportation problem can be solved
by using Simplex Method!

However, there is a special-purpose algorithm which is called the transportation
algorithm. The algorithm consists of three stages using several alternative methods.

For example, Northwest Corner Rule, Minimum Cell-Cost Method and MODI
(modified distribution) Method.

The transportation problem is only a special type of the LP problems.

There are computer programs which help in the construction of the LP or TP model.
The best known is GAMS—General Algebraic Modeling System. The system is useful with
large, complex problems. GAMS is available for use on personal computers, workstations,
mainframes and supercomputers.

For example see

hittp*
LIRS/ [

m and

http://www.gams.com/
Note that we will only use Simplex Method in this course!

20



.
S
e

o] X B wiudmiom
& b. B\)ﬂ\ug}&luﬂ i .”nir?vvy” 9

@ Xn_‘-‘__.r .

g@'\l h‘aﬂhv‘t Ci) \\Yuﬁuwoudwveiuah

C

SY.

= G

t Ca

Quamsdonnls77m \ 1”7?»\;-”, J

XII t Cn_xlz *C |3x|3“' Cm)(m -—) Ts'mun )

Xyt CpXau "'C‘sz}*cquu —3 Tiomun L
-+ Cux‘ﬂ "'Csz)(gz 1C3:X33 +C”;§w—7r$>7mf 3
)(“ + Xj X5 t Xy < Q rom
Xy t X2 +¥g3 ¥y <€ A3 [ Jsouu
Xy +X Xy toq < O
Xy + Kyt %y 7 b
Xy +X b qu.fud)
a P 7 » stock 1o
Xpy +Xgy 133 > bs
XH’ *Xu‘, +X«,q 2, b‘l’

Xi3 70 iz B e



<Qqe0

o Xaq Wua . Gomp neRna r'anT AW ovtlet T
Xpg " 1 A W5 ovtlet I
Kge " g W odler I
Xpa " « B Wo> ovlld J-

Min C-= "XA'L"' BXpy T §Xgq +8Xpy
s, Xpqg * Xp, € 700 ?( |;ou;«::,
Xgy +Xg, <00
XA‘l + XBi 2 500 7 poulv
Xag + Xez2 ¥ oo

Bon )(..j %0 Rpv 1212, j"':l



