VII Mixnapodna nayxoso-npaxmuuna Inmeprem-xongdeperuis « Purxosa mparcgopmauis
exoHomiku: cman, npodaemu, nepcnekmusu», 07-08.04.2016, m. Xapxis, XHTYCT

AirepaTtypa.

1. 3axapos O.I. Opramisamis Ta yOpaBAIHHA EKOHOMIYHOFO
Oesmekor0  Cy0’eKTIB  rOCIIOAAPCHKOI  AlsiabHOCTE:  Ha4. mocib. /
O.1.3axapos, I1.4. [1purynos. — K.: KHT, 2011. — 257 c.

2. Kamank M.I. ExonomiuHa Oesrexka MAIIPHEMHHUIIBKOL AIIABHOCTI.
EKOHOMIKO-TIPaBOBHH ACIEKT: HaBY. ITOCIO. / M.IKamamk. — K.: Arixa,
2005. — 432 c.

3. Ainkan B.A. Hamjomaabna Gesmexka Vkpaimm: Hasd. 1ocib. /
B.A. Ainkan. — K.: Konaop, 2012. — 552 c.

4. Cak T.B. Exonomiuna Oesrmexa VKpaiHH: IIOHATTH, CTPYKIYpPa,
ocuosHi Teuaenrdii / T.B. Cax // Ianosariiina exornomixka. — 2013. — Ne 6
(44). — C. 336-340.

5. Ilacrepnak-Tapanymenko 1. A. Exonomiuna Oesmeka Aep:kaBH.

Meropoaoris  3abesmevennst : momorpadis  / I. A, Ilacrepmak-
Tapanymenko — K. KuiBcokuil  ex-HuH IHCTHTYT MEHEAMKMEHTY,
2003. — 320 c.

INVENTORY CONTROL WITH
A SINGLE DELIVERY OF A RESOURCE

Y. E. Megel), Doctor of Technical Sciences, Professor;

O. D. MikhnovaY, Candidate of Technical Sciences (Ph. D.);
S. V. Kovalenko?, Candidate of Technical Sciences (Ph. D.)
DKharkiv Petro Vasylenko National
Technical University of Agriculture
2National Technical University “Kharkiv Polytechnic Institute”

One of the important techniques for increasing effectiveness of an
enterprise activity consists in optimisation of delivery, storage and usage of
resource inventory in terms of product manufacturing, and also it consists
in finding relationships between the amount of production and inventory
of final products depending on internal and external conditions. The reason
of necessity in solving such problems may be as follows: changing of
market conditions for resource delivery, changing of product demands,
mismatch between the speed of production and resource provision
needs, etc.

Inventory control problems may be of different types according to
number of resources and deliveries and the type of inventory deliveries
(momentary and long-lasting; uniform, irregular or discrete usage of
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resources in time, etc.)

Corresponding mathematical model is built depending on the type
and content of problem statement. Existing methods are used in regard to
the model, or novel ones are developed for problem solving. The model of
the problem severely depends on the type of parameters, either they are
independent unknown variables, or specified values, or functions from
other parameters. In most cases, these problems are considered to be non-
linear.

Example: an enterprise (for instance, bakery) gets a single
momentary delivery of § units of raw materials (for instance, flour) into its
storage from a supplier. The final goods are produced (for instance, bread)
from these raw materials. It is known that the enterprise seamlessly
processes the obtained materials with the speed of ¢(7). The period of time
T needed for processing of all the materials § should be determined along
with the total cost of expenses z for a single delivery and storage of
materials during the period of their processing T, assuming that the delivery
cost ¢ of material unit for a single delivery and the storage cost ¢ of
material unit for the specified time unit during the whole processing period
are known. Fig. 6.3 shows an example of irregular material processing
under condition of a single delivery with quantity § at the beginning of the
period T (at the moment when 7=0). Consider the total delivery cost of
material consignment S plus its storage cost during the period T:

Z =cpS+cZ.T[[S —S(t)]dt = cpS+cZ}{S —jq(r)dr}df
0 0 0

where T'is the duration of material processing;
¢ 1s the cost of delivery of one material unit;
¢, 1s the cost of one material unit storage during the time unit;
g(7) — processing speed;
§(#) — material remainder in store at the moment of time £
The constraint for this problem consists in a fact that all the
materials are totally utilized during the time T.

T
[q(t)dt =S
0

This equation allows finding the time T=¢[g(?),5] needed for overall
processing of the whole material inventory § if ¢(9) is specified. The speed
ds(?)/dt=q()=q remains unchanged all the time T in case of uniform
processing.

The following equations can be obtained from two previous
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expressions:

T=S/q
T t
z =cpS+cz.[(S —jdaJdr =¢,8+0.5¢,8ST=c,S+ 0.5¢.8%/q
0 0

If the processing speed g()=at increases linearly from 0 to «1" during the
period T, then the following is obtained from the two equations mentioned
at the beginning:

28

T
[atdt=05aT* =S, T =, |=—,
0 a

T
z =cpS+cz.([(S—.:[arerdt =

cpS+cz.T[(S—0.5at2)dt =c,S+c,(ST-0.167aT").

The following equation is got by substituting the expression

T =, /g into the last one:
a
Z = cpS +0.667¢c_S g = [cp +0.667c, [QJS
a a

If the cost of delivery ¢ does not depend on the quantity of delivery
S, then
28
a
In case when processing intensity linearly decreases during the
petiod T g(t)=a(1-?) from gy=aT to 0, then the same is obtained from the
two first expressions as under uniform increase of processing speed:

Z=c,+0.667c.S

T
[a(T-t)dt=0.5aT* =S, T = 25
0 a
T t
z =cpS+cz.([(S—.([a(T—r)erdt=cpS +c, (ST—O.SaT3 +0.333aT3)=
; 28
¢,S+c,(ST—0.167aT ):[cp +0.667c, 7}3.

By analogy, period T and function Z can be defined for other
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variants of material processing speed during the period T. For instance, if
the speed increases lineatly ¢(#)= qo +at from ¢o at the beginning of the
period T'to ¢(I)= go +aT at the end of the period T, then the following is
got from the two first equalities:

T 2
J(q0+at)dt=q0T+0.5T2=S, T= (@J +£_q_0’
0 \/ a a a

T t
Z :cpS+cZJ‘{S—J‘(q0 +ar)dt}dt =c,S+c, (ST+0.5qOT2 —0.167aT3),
0

0

and if it decreases lineatly g(#)= qo - at from ¢go at the beginning of the
period T to ¢(T)= qo-aT at the end of the period T, then the following is got
from the same expressions

T 2
[(qy—at)dt=q,T—0.5T* =8, T = /(@J 25 %
0 a a a

T t
Z=c,S +CZJ|:S _,[(‘Io —ar)dt}dt =c,S+c, (ST—O.SqOT2 —0.167aT3).
0

0

In the latter case, all the material consignment will be processed if

condition (g, / a)2 >2S8/ ais held.
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