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ANNOTATION
This work 1s devoted to the optimization of inventory management. It explores the problems of
effective implementation of multi-holding decision-making and provides mathematical models
of the problems.

Keywords: Stock, product, model, Lagrange function, optimum, control.

AHHOTAIIUA
JlanHass pabGora mOCBSAINEHA ONTUMH3AIIMK YIIPABJEHUs 3amacaMu. B Hel wucciaemyoTcs
po0JIeMbl a(pPeKTUBHOM peaTnu3aliii MHOTOXOJIJMHTOBOI0 IIPUHATHUS PEIeHUuN U IIPUBOISITCS
MaTeMaTU4YeCcKue MOJeJH ITPo0JIeM.

KioueBrle cioBa: 3armac, ToBap, Mojiesnb, GyHKIuA JlarpaH:ka, ONTUMYM, yIIpaBJIeHHE.

INTRODUCTION
As a rule, each trading company has a large number of different inventories. If the goods are
not interchangeable, then the determination of their optimal sizes for each product is carried
out as a separate product in the work called mathematical models of inventory management of
one type of product. If the goods cannot be interchangeable, then it is advisable to combine such
goods into groups, and then optimize inventory for them as separate goods.
However, in practice there are other limitations, namely limitations of warehouse dimensions.
At the same time, the batch of goods, the quantity of which is optimal, does not fit into the
existing warehouse capacity. Aries let's see how to take into account the problem-limitations-
as seen above.
Suppose total available warehouse capacity V (m3) in the case of, one unit of i-th goods for
storage 9 i (m3) let the storage capacity be required. In this case, the restriction (limit) on the
amount of all transported goods can be expressed as follows:

ivixi <V (1)

if 0< X, <Q (2)

if the condition is met. The resulting linear constraints on the sheep are (1), (2) and the non-
linear target function

zzici%+iki& (3)

we come to the matter.
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It 1s also possible to solve this problem with general methods of non-linear programming, but it
1s much easier to solve using Lagrange's method of unknown manifolds. For our deafening issue,
the LaGrange function will look as follows:

F:Zciﬁ+2ki&+z(\/—z\/ixi) (4)
i=1 2 i=1 Xi i=1
Function (4) corresponds to function (3) If (4)
V-3 X, =0, A<0 (5)

i=1
or V->vX; >0, A=0 (6)

i=1
if one of them is done. Now A always with the choice of multiplier F=7 we see that it can be
achieved. To do this, we take private derivatives from (4) and solve them by setting them to

Zero:
X, 2 X
@:C_Z_kz_(gzz_ﬂvzzo
X, 2 X (7)
& k5 g
X, 2 X

or we define the corresponding values of (5) from each equation.

X, = 2k1Qq
1 C1—2/'1v1

v = 2k, Q;
2 C2 - 21172
| 2knQm
mn Cm — 2AV,
or in general
X, = |25 ®)
C, — 24V,

In this (8) Formula, all X; only in the A unknown. To find this option we put Xi in (1), i.e.:

[[2kQ, 9
zv. c, — 24V, =V ()
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In (9) A all quantities other than are known and A<0 it can be seen that. A=1o and the exact
value can be found all the time, 1.e.:

C. k.Q.v.
A = i (10)
° ov. V2

we will have.
In turn, it is possible to find the optimal measure-quantity of one carriage for each of the goods.

_ | 2kQ
Xio = C -2V, 1y

average current optimal reserve amount-measurement

Xio _ 2kiQ; (12)
2 V¢ -24v,

The optimal number of batches of transportation of goods in the planned period

Ny, = Q _ Qi Ci _Zlovi (13)
X 2k.

10 1

Optimal inverval-time between the parties for transporting goods

tio:l:T' 2—k' (14)
Mig Qi (Ci - 2/10Vi)
Here T is the duration of the planned period.
In turn, if we put all the values (3) of Xjo, then under these conditions we will have the formula

for determining the amount of the minimum costs of managing reserves, namely:

I0 Q C Zﬂ,V
Z, _Zc +Zk Z_l: 20 —22v +Zk / i j

m n, [k,Q(c; —24,v,)
=253 2/1 v,) +z\/ 2 B

i=1 i=1

$ Zk_Q[E <C24%VI>ZJ 048-S o) S A,

i=1 Ci _2/10Vi i=1

Thus, the formula for determining the optimal (minimum) cost amount of multi-product
commodity stock management:

Z= ic (c, — AV, )X (15)

we have.
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