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Abstract: This paper mainly discusses production and transportation based on a certain sales volume as
variables for a corporation, namely, for various sale status in different places, how to determine the optimum
stock volume, production and transportation in order to maximize the corporation profit. The paper also gives

the modeling and solution for such problems.
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1. Present

If there are m subsidiaries in m different areas as A; the
output of a product is [a;, di] (i=1, 2, ..., m), respectively.
The product are sent to n different areas where have n
shops as Bj(j=1, 2, ..., n), and the sale volume
y; ~N(u;, %) . If the product can be sold in a unit term,
the profit is |; for each product, or else, every product lost
h;, and the unit freight is c;; from A;jto B;. Sup pose there
is no stock cost, and in order to maximize the corporation
profit and minimize the freight, how many products
should be produced in every subsidiaries and how many
products should be sent to the shops?

2. Analysis the problem

Suppose the transportation is x;; from subsidiaries A; to
shop Bj where i=1, 2, ..., mand j=1, 2, ..., n, then the
total freight is

n

m
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i=1 j=1
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And suppose the total stock volume of B; is

S;(j=1,2,---,n), then §, :fjx” , the sale volume
i=1

is yjin sale areas B;, and we have

(y,)= u}

1
exp| —
«/27[0'1- ( 2012

And the profit function is uj( y;, S;)
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|.S. S4§y.
uj(ijsj): ivi i=7Yi
iy =hi(Sj—vj) yj<S;
(j=1,2,"',n)
The expectation of profit in each shop is
- 1 (y,—u)’
E[u.(y,,S)=]"u.(y, exp| ———1— |dy.
[u;(y; SPI=17 ’(y’)ﬂc, p[ 20 Jy,
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Because

d{E[u;(y, )1}
ds,

S, -, |
=1 —(1,+h)o| 2H e h el B
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where @(t) is Standard normal distribution function,
and make
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which reflects the expected profit margin.
Suppose w:
S

i

B, =|j—(|j+hj)q>[

0!
and we can easily solve the function and get the
optimal stock volume, signed as b;

then we can get
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so the maximized expect value of shop B;’s profit is

g,(b, )=5;b,
The total profit is

w=39,(,) 2)
and

b, =3, @3)

i=1

Now the problem converts into: under the condition of
(3), how to solve the transportation scheme in order to
minimize the total freight (1).

3. Modeling
We know that the total transportation from subsidiaries to

shop B; is bj=ix,J , so the total profit is
i=1

w= égj(bj) = /b, where

B =1, +hj)¢[u]+hj¢[ﬂ]
(o2

] GJ
So we have
n . m
w= z ﬁj z Xij 4)
j=1 i=1

Now we solve the minimum of freight (1), under the
condition of (3), we can get the model:

A n
minz =Y ¢, X,
j=1

a<¥x <d ,i=1,2,-,m
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Mode (5) becomes the transportation problem of
product-sale imbalance.

4. Solution
Because model (5) is the problem of product-sale
imbalance, the virtual subsidiaries A, ., are added,

whose production are
a,=d-a (i=1,2,---,m)

Another virtual shop B,,, is added, whose sale

volume is
bn+1 :Zd| _ij
i=1 j=1
and Cm+i,j =Cij ’ Cm+i‘n+1=0 ’ i=11 2 yooe, My

So, model (5) can be transformed into the
transportation problem of product-sale balance:

. n+l 2m
min z=73 > ¢, X,
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(6)

Model (6) has been converted into the transportation

problem of product-sale balance, thus tableau method
can be used to solve.
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