Ckapter 8.
zes The Transportation Frotlem

The Trancporistion Problem iz of considerable interest to commercé
end industry and much time and effort have been devoted to formulating
end efficiently eolving the related system of equations.

Ar. inspeection of the 1iterature or the transvortation problem sséms
to inficete that the mos*t popular method of scoluticn of the associated
system of equations is an applicatior of the simplex method or a varia-
tion of it. Mary ingenious solutions, using conventicnal mathematics,
have been devised to dezl with the system of equations =serving as con-
straints in the transportstion problem.

Mutation Geometry does rnot need reny theorems in order to deal
with the transvortation problem and its variants such as npersonell
assignmenta, traveling salesman , ete,

The transportation problem i
{1t is fermulated by =z system of 1
obisctive function to be minimize

=

§ a linear programming preblem in that
inear eguaticns a3 constraints with an
é

Formulation of the Equations of Ceonstraint for the Transportation
Problem,

& product is to be transported in amounts 8., Bas sa. B,
S vy oo ol w omd 1 erd 4 'é i Ey,
tively Trom each of m shipping origins and recelved in amounts b, .. D
renpectively by n shipning destinations. The gost ol transportiﬁg 2 uhit
amourt from *he i th origin te the J th destination is 011 and is assumed
imown for all combinstions of i and j. o
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1t is required to determine the amount x,. to be trarsported over
all routes [ i, 7 ) irn order to minimize the t%gal cost of the transpor-
taticn.,

For the develornement of the eguations of constraint we refer to the
diagram below where x,. is the amount transported from origin i to des-
tination j. The total transported from origin i is a.and the total re-
ceived at destinatiem j is b.. =
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We defire & vector r as:
(X 3§ r = ( %4, Xy eeee X )

mn

and a cost vector C as:

2 3 = o Y

Wi b (g0 Cypy ween Cpp
+her. the total coet of the trarnsporiation i=:

3 } b = T
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end we have the following relations from the table above:

(4 ) x5 = s, (4 = 1,2, «.i m)

i - e - =

[ 5 3 Tig = EJ{ F o= By wws B )

g 8 + 8Byt a.By = by 4+ by + ... By

Egquation ( & ) states *that the sum sert is equal to tke sum received.
9 q

Trom =he *able cne sesez that there are mn variables m + n ecu-

i

atiors. df consiraint represented in (4 ) and ( 5 ).

I% may be shown that the m + n ejguations sre redundart, heving
one more equetions than required for the system to e indeperdent,
which meanz *hat one of the eguations can be omitted or that one of
tke equations may be written as & linear combination of the others. In
that csge we havem + r = 1 independent eguations., Any one of the
equations may be omitteld leaving an irdependert system, we illustrate
tre deperdent system with = simple case of a 2 x 3 table and one mey
use the sarme scheme to show the iruth of it for a higher number of
variables, The 2 x 5 table and its equations are:
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By actual adding ard subtracting one chtains:

{7y = {9 « (10} + {(11) = (8 ): In a similar vay
ore can shtow & like result for = + 1 eguations. There is aluways



