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Jlocnioocyemoess  deska  MoOenb  YHPAGNiHHA — 3anacamu, Oas KO  3HAXO0OAMbCA  YMOSU
onmumansrnocmi (S, S)-cmpameeii.

Knrouosi crosa: (S, S)-cmpamezis, onmumanona cmpamezisi, yApagiiHHs 3anacamu.

In this paper it is considered the problem of inventory control of warehouse of infinite capacity. One of
the most important challenges is to find the conditions when the optimal control problem can be reduced to a
problem of stochastic programming. Of course, it allows to describe the searched optimal strategy. The
paper presents conditions when it is possible. What is more, view of the optimal strategy was found. The
result is formulated in the form of a theorem. It is considered a model of the inventory control system in
stationary mode, besides the cost for one period of its operation are optimized. The quality of the
operation of the system is determined by several features, namely the cost of maintaining the goods,
fine for the goods shortage and the cost of the order of a new product. However, and in the situation
when it is considered a system that operates in an unlimited time interval, and it is necessary to find a
strategy that minimizes the average cost per unit of time, the problem can often be reduced to a stationary
case.
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CratTio npeacTaBuB I.T.H., mpod. Kyxin B.1.
Posristnemo 3alavy IOIMOBHCHHS 3allaCaMun

JIEIKOIO  CXOBHINA HECKIHYEHHOI MICTKOCTI.
[MpumycTumo, 110 B ACIKUIT MOMEHT 4Yacy piBEHb

Kinpkocti X omuHHmb, [,(X) - mTpad 3a
nedinuT TOBapy B KUIBKOCTI X  OJWHHIIb,

3amacy JOpiBHIOE X. B MOMEHT mepeBipku r(X) =K — Bapricts 3aMOBIEHHS HOBOTO
HAsBHOTO DIBHS 3amacy NPUHMAETHCS PillleHHS TOBapy.

po MOro TNOMOBHEHHS Ha BENMYMHY Y — X. PosrisiHeMO (QyHKIiI0 BTpAT BULIISLY
Tak¥M YMHOM, CTpaTeris 3aMOBJIEHHS — BUOpATH WXy, &8) =cy + (S = Y) ey + Kl
BennunHy Y = Y(X). Mixk MOMEHTaMH IepeBipoK

€ MOMHKT Ha TOBAP, IO € BUMAKOBOIO BEITUYHHOIO ne 1. — innukarop noxii [z < s].

¢ 3 ¢ynxuiero posmoxiny  F(v).  Sxicts BusHaunMo QYHKI[I0 PU3UKY HACTYITHUM
(GyHKIIOHYBaHHSI CHCTEeMH BU3HAYAETHCS YHHOM:

neskumu  Qymkuismu (X)), 1=1,2,3, nme

r,(X) = CX — BapTiCTb YTPHMAaHHS TOBapy B
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V(xy) = EW(xy,9)]=
=cy + [p(v - y)dF (v) + Kl oy,

ne
o(X) =1,(X) g

bynemo  kazartu,

wo  y=y(x) -

ONTHMAJIbHA CTPATEris , SKIIIO
V (X, y(x)) =infV(x,y)
y>x
s Beix X > 0.
Slkuio icuye dynkmis Y = y(X) Taka, o
y(X) = SI[><<s] + Xl[xzs]
U1t gesskux kouctautr 0< s < S, ra
V (X, y(x)) =minV(X,y)
y>x
x>0,
onTHMaibHa cTparteris € (S, S) -cTparerieto.

UIL  BCIX To OymemMo KazaTu, IO

CrnpaBeIMBO HACTYITHE TBEPIKECHHS.
Jlema. Hexali BUKOHYIOTECSI YMOBH:
1) ¢ynkuis  @(Z) MOHOTOHHO

yOyBae ta qudepenuiiioana npu z > 0;

2) ¢(0) =0;

HEC

3) PIBHSAHHS qu'(u -y)dF(v) =c
o

Mae €TMHUI KOPiHb.

Tomi icaye S > 0 Take, mo:
a) npu 0<y<S ¢ynkuis V(y,Y)

MOHOTOHHO HE€ 3pOCTac,

b) akmo € >0,
¢ynkuis V (Y, Y) MOHOTOHHO He yOyBae.

To mpu Yy >3S

JoBenenns. Posrisinemo QyHKIi0

[ -y)dF @)=y (y).

y

[Tokaxxemo, 1mo ¢ynkuits w(y) €
MOHOTOHHO HE3POCTaI0YOIO.
ITo3raunmo
E-X, &>,
g(x)=
0, £<x
Toxi

[0 - y)dF (v) = Mo(£ (¥)).

y
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Bunankosuii mporec ¢(X) € MOHOTOHHO
He3pocTarounM, a GyHKUiS ¢(Z) — MOHOTOHHO

Mo(c(y)) -

MOHOTOHHO He3pocTaroda (QpyHKIIi.
Posrisremo dynkuito V (Y, Y), 3Haiizemo

HEyOyBarO4o,  OCKUIBKH

ii mOXigHY Ta MPUPIBHIEMO A0 HYJIS:
V'(y,y) =c - [¢'(v-y)dF (v),

y
V'(y,y)=0,

TOOTO

[e'(-y)dFE)=c.
y+
[TozHaunmo S €aWMHMI KOPIHB OCTaHHBOTO
PIBHSIHHSL.
Toni
infV(y,y) =minV(y,y) =V (S,3).
y> y>

mo mpu Y<S QyHKUig
V(Y,y) MoHOTOHHO He 3pocrtae, a mpu Y > S

OueBUOHO,

MOHOTOHHO He yOyBae€.

Teopema. Hexail BHKOHYIOTBCI YMOBHU
aemu. Toni icuytots 0< S < S Taki, mo (S,S)-
CTpATerisi € ONTHMAIILHOIO.

JloBeeHHs1. Po3riissHeMO TpH BUNAIKH.

1. Hexaii x > S. Toni

V(X y)=V(yy)+ Kl[x<y] 2
2V (X, X)+ Kl 2
>V (X, X)
Ui BCiX Y > X.
A e o3Hayae, 110
inf V(x,y) = 5T>1Xi>nSV(x, y) =V (X, X).

y=2x>S
2 Hexait

V(0,0) <V (S,S)+ K. Toxi

V(x,y)=
=V (y,y) + Kl 2V (S,S) +KI
=V(S,S)+ K >V(0,0) >V (x,x)

Ui BCix Y > X.

0<x<S Ta

[x<y] =

Otxe,
inf V(x,y)=V(X,X).
y=X,0<x<S
3 Hexait 0<x<S Ta

V(0,0)>V(S,S)+K.

B cuny nemu V(Y,y) € MOHOTOHHO

HE3POCTAIOYOI0 1 HEMEpPEepBHOIO ChpaBa s
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0<y<S. Tomy icHye Touka 0<S<S TakKa,
110

V(s,8)=V(S,S)+K.

A e o3Havae, mo it 0 < X<s<y<S§

V(0,0) >V (x,x) >V(s,s) =
=V(S,S)+K >V (y,y)>V(S,S).

Takum
pe3yabTat.

1. Sxmo 0 < xX<s<S§, to

YMHOM, MaeEMoO HaCTyrIHI/If/i

V(x,5)=V(S,S)+K =V(s,s) <V(x,X),

V(X,y)=V(y,y)+ K>V(S,S)+K =
=V (x,S)
opu y > X.

Ile o3nauae, mo

inf V(x,y)=

y=X,0<x<S

= min V(X,y)=V(X,X).

y=x,0<x<S
2. Sxmo S<X<S, 10

V(X,y)=V(y,y)+K=>V(S,S)+K =
=V (X, X)
opu y > X.
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Ile o3nauae, 1m0

irgf V(x,y)=
y=X,0<X<s

= min V(X,y)=V(X,X).
y=x,0<Xx<S

Takum YMHOM, OITHMaJlbHa

y = y(X) mae Bursig
y(X) = SI[><<s] + Xl[xzs]'
Teopema noBeneHa.
BigHOCHO 3HAaXOMKEHHS TOYOK S Ta S,

CTparteris

MOXHa TMOMITHUTH HAacTymHE. 3 JIEMU BHILUIUBAE,
MO0 TOYKa S € EIUHOK TOYKOKW MiHIMyMa
dymuii

V(y.,y) =cy +Mo(Z(y)),
abo

V(y,y) =Ew(S.y)
ne
w(&Y)=cy+o(& —Y) e
TakuM yMHOM, 3HAXO/DKEHHS TOYkU Y > 0,
B sIKifl ocsraetses MinimyM V (Y, Y), — TumoBa

3ajjaya CTOXAaCTUYHOTrO mporpamyBaHHs. Jlms ii
PO3B’SI3aHHSI MOXXHA CKOPHCTATUCS, HalpHKIaZ,
Merogamu podotu [1].

Touka S — pO3B’S30K PiBHAHHS

V(s,8)=V(S,S)+K,

IUTISL SIKOTO iCHY€E 0e3J1i4 METO/IiB BUPILIEHHS.
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