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fib kLSt ' Abstract

The Inventory Modelling and Optimization of Chain Store
Company Using Fuzzy Tcchnology

Abstract

As the competence in global market and the improvement of customer expectation,
Companies pay more attention to the supply chain. It has become the past that companies
achieve the maximum profit from single. Companies must erect the relationship of
cooperation with downstream and upstream companies, thus they can develop themselves
by two-win. The supply chain with the ability of competence becomes the important
factor of the success of the companies. If a supply chain can achieve the minimum of the
SC cost or the maximum of the profit on the basis of a certain service level, the supply
chain will gain the advantage of compelence.

The major costs in the supply chain include finance cost, information system setting
up and operating cost, planning cost, inventory cost, procurement cost and ordering cost
etc, among which inventory cost is one of the most important components that takes up
more than 30 percent of the total cost. Cost-competition is one of the most efficient
methods in modern competition, thus it has a great meaning to study the problem of

inventory cost control in the supply chain management.

The article focuses on the decision-making of inventory in' distribution system and
considers the problem of the decision-making of inventory in distribution system made up
of a distribution center and ils downsiream customers—chain stores. In this article fuzzy
math is used to consider the uncertain of inventory decision-making, and fuzzy, uncertain
demand and inventory costs are descrbed as triangular fuzzy numbers. With the
resiriction of general service level and the mirimum of total cost, the optimization model
of distribution system is established.

The article is made up of five parts. In the first part we introduce the background of
the article and summarizes the literatures about inventory in recent years, The second part
mainly introduces the theory of supply chain inventory control. The third part introduces
the theory of chain store company and its distribution center. The fourth part study the
distribution system of chain store company made up of a distribution center and a chain

siore, In the fourth part the model described demand and reorder point as triangular fuzzy
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numbers with the minimum total cost as object. Finally we can gain the optimal order
quantity of chain stores through making the fuzzy total cost least. The fifth part is based
on the fourth part, which study a distribution system consisted by a distribution center and
several chain stores. In the part uncertain and fuzzy demand, inventory holding cost and
shortage cost are déscribed as triangular fuzzy numbers, and the fuzzy total cost model is
established. The service-cost optimal model of the distribution system has the fuzzy total
cost as the target with the service level of chain stores as restrictions and the order
quantity and the reorder point of center warchouse and all chain stores as decision-making

variables. Final part is the summarization and expectation.

Key words: Supply Chain, Sup;;ly Chain Management, Inventory Control, Chain Store,

Fuzzy sets
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5.2.2.1 =AM EAREHER

THEAEHERHXTFEMBRBEARSEEN:

B S HESEED. MRS AENE, b
M#N = (m' ,m™ m Y@@' ,n" ,n") = (m' +0' ,m™ +n" m* +n")  (5.1)
M(N = (m' ,m™ ,m"Y=)n' ,n" 0"y = (' —n' ,m"™ ~n",m" -n*)  (5.2)

LR S, ARAHE, SFISARNERR,. RECMENE, A

MQON = (' ,m” ,m")® @' ,n",n")y=(m' -n' ,m™ -n™ m" -n*) (5.3)

MEON = (' ,m™ m* X' n™ n*)=(m' [n' ,m™ [n"™ ,m" (n") 5.4)
3= AR SRS = AR E D, B

defuzz{M) = (m' +m™ +m")[3 (5.5

5.2.2.2 BRI S HOMPEAE KT A DA BRI S A A Y 18

E N EERTAEH AR — MR, SRS ETEL—
MEWESS, EHTORNR, BRMEAGRE— ML, CARERTLRA
B\ R EMANR R AT, FTLL, BET DU RN O R R R
TR TR REA=RENNE, 4, .4, )T EEH i =12,,n) TGN
SBERK D HITHE, 8 “ERRN KR, , BFSETF4,, TE&#T4, "
Het, d, d, o d, SBRTREE  FERGERROBRENE. BURENR
S, HRBEEERWT:

x—d,‘
, d, sxsd,
dm, —dli t ¢
(XY=l d ~-x . 5.6
HD‘( ) L , d sxsd” ( )
d"r -dm‘ ™ !
0, ®&

FOEEARERRAFTESERERRB BN, FEl, FOCELHERK
BR-AZAERE, KEEERHWT:
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[ x-d,
. d! stdm
dm“ _dlo o o
sx)=1d -x 5.7
#l)( ) Hy , dmn sxsduu ( )
0, Hg

R, dy . d,, - d, SBFRTOGEREISEEERIORAENE . R R

Rl

FHRE, B 21 WEAERBEIRENEA, 4 = d, . d

4
= i'-ldm! ~
]
d"o = i-ld"l °

HALHG .t o B S8 A G, k) B (B, by b, ) O DA
i(i = 1,2, n) BIAHEI PETF R AR B AR BT /AR, BY “S8® i TR
FHBREL Rh,  BARETh, ARET 8,7 BB by b, b, DHERF
B WEFFARANERSRE. BTsENRENE: “FEH Mk R4y
b, » HAEETD, , Ae®@Fb, " 2P b\ b, « b, MTIFRTME i (5
R ARBRIRRE, BORENRENE: BEBIETREA ARG 0T A 1 3¢
B R A

x=h x=-b,
, SXxs sxs
L h, h, L b sxsh
b, —Hh, ' b, —b, !
(x)y=d h ~x (x)=1b, -x 5.8
5, (%) e , h, sxsh, 45, () = , b, sxsb, .8)
hul _hm d 1 bﬂ‘ _bm i .,

0, HE 0, e

R, AT AR (b, b b, )00 S B TR AUFE 47 0 A
s, B “hOBERETREREL N, , BRREFh T/ L, "
S, By o by, SPETRL SRR R B . TR AR
N RRERE T
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[ x-h,
b, ~h
pa Q= by (5.9)
h, ~h, " "

0, HeE

h,sxsh,

5.2.2.3 SR RGERIHEALE B B B

THIEE (i =12, -,n) RS R RAR L
FA(Q;,R,) = T B + BERRREA A + SRR + B 1R A

B, b
=K, ®—+ —+|®
[' 0, 0,

Ps,®8 o2
Q

i

@[(%@5)@}1}]@@@4@

(5.10)

Hp, B--TURBHIET i (DEETIRRA, SEFEEEHANT &R
KK T L HMITSHRED, /0, BoNUCHBEIETE | WEMEERTRE, TET
TG | BT PR T [(Q, /2) ©F, | SHEM A FEAERET A b, 1FRAR, 1
h, SR BARER, TETHITRASESRINERY S, $HLTE
ST E (RRESRIEA, S TR IE M A M -1, SEHINE D, /0, IR, BT
KR IT ¢ RLORTR B RS, AT 35 PR 9 (005 5 1 42 T FT S Ak 2 88 s,
aﬁﬁ$hLMﬁﬁ&13%ﬁﬂ ﬁ%ﬁqﬁ&ﬁokgﬁ%@ﬁ@ﬂi%mm

BARABA BB A

2 T L PRV B A R B

Fi(Qy,R,) = THRA + B REA LA + BRARA + SIS HAE

[K @—] g,)®h} [M®10®Q o[Ps, @y oM o1, ]

(5.11)

$oep, -SRI B, T IR O RRAIT B A
K, % FEORIT RS D, /0, s 3 U R ERE T LM R B, TS TR
B B IR T ((Q, /) ®F, ) SHM A R R A b, ORE, B
o § IR RS, TS T EI A SRR E R B, BT



FRAFHEFHERL FAE BT 2 § o8 RS A AR AIM

O MEBEERRA, TETFRROEHBRAM 1, SERKRED,/0, HRE: B
VU I 30 BRI L R SUBKI A, B TATBERGR T 8 PS, 5 y B IMERINA
et

FRUEE, HMHRGENA AR

F(Q,,00,R,\R,)

= F(Q,R)® Y, F(Q,.R,)

D) el@es D,
K(,@Qn]@[( ; ®s0)®hu]®[z\l ®l,0

@2:..{

£ X FEIE § FrimiseBESMEN HE R AN, = D.()360. HE
SRET i (RSB ATNN L, R . TR R 1, AL O R mtean ) b L, A
TS AARM, L R Ly RAITNFRSRHBRINAE, TIEZ N0 ¢ M
BUEH L EERNEEET RN

5; = Ii,(_)[!, ®E, 5o = ﬁu(‘)gu ®Eu (5.13)

o

}@[ﬁsu ®yOM ®1o] {5.12)

K;@—Dl @[(%%,.)@h,.]@ M ®1,.®9*'- ®|Ps, @11@9L
o 2 O Q

i i

41 ad ®L, I,=d, ®L,. WTE X ERIE i (TR R P, 1 iR
SRR TSR S A M TT R Poss(T, = R,) SILEIMVESRRIGIRRL, B)
BS, = (T,(IR.): Poss(l, = R = ([,(-)R ) supmin{l - ;_(x), e (0)f (5.14)
b, T, RRBATRATRET « RNRE, HRBEREY
1 (t) = sup u; (x) Vi & (-0, 0} (5.15)

I, 1 5 SURLRE S LT Bk 68 B s, 5 TSI AT R T L RET 44
6] 84 Poss(l, = R,) SHERIEHRBMRE, A
PS, = (T,()Ry)- Poss(l, = R,) = (T,(-)R,)- supmin{1 - s,_(x), ¢ (0]

_ (5.16)
Heb, T, BEFETHRDFHRET xHBIOES, HRBERICN
p; (1) =sup g (x) Vi €0, ) (5.17)

& X T WG i RIS KV AL ARIE A N
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PSL, =1-(PS,/0,) (5.18)

523 SHRBAA - BRSS K TR ML AR BINE L 5 R R

B L 15 H4 AR R TR T 28 AR (ORI /D 0 AR L LI R
FrA 8 i B/ AT ERR 5K AR E ME T 35 BUe i B AR IR Sk PE %
AR, UEEPLEFRATEEEAMTHRESHITHROVRETER, Al
WF SRS — R KPR SR AL A

‘ F
i, G

st. defuzz(PSL)=TSL fori=12,---.n
0.0,>0 (5.19)
R,R, 20
HRI SRR HERBE TR RIZEE, BER—A MR ERT,
AL 0. R\ Q- REXMQ4,]. [0d,]. (04,]. [0,d,]1EHF, &
TRIMELAREAFIN M RED ARSI EE BRI —HO,. R,.
0, Ry, EMEATEER i MBREEREQ . R MEEPOHBREFNE
Oy~ Ryo RIE, BLLERBHRABRBRAPOCPFERNEER i LLRMHEREMN
INABRECP, BIVT AL PR AR T P O EER | LRI HARSNHRIK
WA, R RAI(S.14)F1(5.18), BIATAABIEEE i 70 ZPETF oS SR F BT e
M 557K F o

5.3 EMm

AT HIRE, BOUF-MEEPLONEFXFEEONERTERE NG,
K SVFNNTRECTREIN S BE. FEEHNRHFRSACESERMET 95%.
VPR R RV EASKINR, v SET R Y R B LB R
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Table 5.1 parameter’s values in the modal

BH | BHM | B%| S | B%| B4
K, 20 K, 20 k, |[341,360379]
D, | 14004705401 | D, |[(120,150,180] | {, 120 )
hy | [268279200] | D, | (150,170,190} | [, 150

L, [4,6,8] | D, | 130,150,170} | 1, 180

M 5 L, [2,3,4] B, | [90,100,110]
1, 400 I (1,2,3] B, | 120,130,140
¥ 1.4 L, [3:4,5) B, | 110,120,130}
K, 20 h, | [300,328,356) _
K, 20 k,

[314,330,346]

B 5.1 POBEIRAR TR BRITT A SR, 7 5.2 4 THEMIEN T ik
AUREMEBHOHAR. ARTTUEY, EBERRERTEZEETR A
AT BE IR K PR MIE T B SERE M BRI S K FE A ARENF F. 85T
A B M T ORRE LA E A RS T AR T S BRI R AR .
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#5.2 HEAMIEER
Table 5.2 computation resuits of the model

minTC | 46938 | R, | 13 | R 3

R, 2 | R | 4 | O | T

0o 23 0, 25 0, 26

PSL, | 09808 | PSL, | 09870 | PSL, | 0.9920

5.1 i RRE

5.4.1 Rt

HEE AR B B A TR K, e BURTF e S R R LR L
f v A4 EEE . BTSSR, 7 A AR TR
. Sa R, BRI ERERMER. BRIk SN
ORI LR BE T A IR N T BB PRI D EATR
SR AT R EE.

A AT AR RS L, B T B P B IR RS, AR LA
WEARLUT LA A '

(1) FAEMBZAMIRAEEFERP R R MEFRAN TN, EF
9401 3 o R 7 T 0 R AR 40 S T T S I S BR OL

QUUES AW ATEFRE LY BB, PREFRESIRNATI.
o T sbreh AR R — EMATE R .

S42FERERREE

(1) S ZMMBRIER R ARRME - P MALTREN M EIPRES,
HE K IR E R R, @R EMAHIHLEL.
() (:EAIERIBCE LR, b T Tk Xt e BT T Rk st
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Mig: tEPRABRIEISIEF

R AL TR 7E Matlab6. 5 SR T T, TRRZLE P BIMHE
S EEREER.

1. BERBERH

function
[D1,D2,D3,D0,L1,L.2,L.3,1L0,K1,K2,K3,K0,h1,h2,h3,h0,B1,B2,B3,M,10,11,12,13,r, TSL1,T
S1.2,TSL3,TCO]=Parameters

D1=[120,150,180};D2=[150,170,190);D3=[130,150,170}; % 2 ¥

D0=[400,470,540);

L1=[2,3,4];1.2=[1,2,3];L3=[3,4,5]:L0={4,6,8;

K1=20;K2=20;K3=20;K0=20;

h1=[300,328,356};h2=[314,330,346];h3={341,360,379);h0=[268,279,290);

B1=[90,100,110];B2={120,130,140);B3=[110,120,130};

M=5;10=400;11=120;12=150;13=180;

r=1.4;

TSL1=0.95; TSL2=0.95; TSL3=0.95;

TC0=50000;

2. EF R RN R A 3

function
[d0,d1,d2,d3,50,}d0,FPS0,PS0,CT0,S1,52,83,1d1,1d2,1d3,PS1,PS2,PS3,RT1,RT2,RT3,PS
L1,PSL2,PSL3,TC,FTC,FPS1,FPS2 FPS3]=RTcost(Q1,Q2,Q3,Q0,D1,D2,D3,D0,R1,R2,
R3,R0,L0,11,L2,1.3,r,h0,h1,h2,h3,B1,B2,B3,10,11,12,13,M)

[D1,D2,D3,D0,L1,1.2,1.3,1.0,K1,K2,K3,K0,h1,h2,h3,h0,B1,B2,B3,M,10,11,12,13,r, TS
L1,TSL2,TSL3,TCO)=Parameters; % Fil &k %

d0=D0./360;

d1=D1./360;

d2=D2./360;

d3=D3./360; %8 % [ 7%k

SO=RO-d0.*LO; % 0o L FE (K % 4 PEAF

,,56,-
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1d0=d0.*L0;
FPS0=(1d0-R0).*[RO-1d0(2) )./[1d0(3)-1d0(2));
PSO=(FPSO(1)+FPSO(2)+FPS((3))/3;
if PSO<0
PS0=0
if PSO>1
PSO=1
end
end .
CT0=K0.*D0./Q0+(50+Q0./2).*h0+M. *10.*D0./Q0+PSO0.*r.*M.*10;% H L A% [ (1)
Bk S A
S1=R1.d1. L% B4R 1 NZ LB
$2=R2-d2.*1.2;%F B 2 H1:LZ &
S3=R3-d3.*L3; %% #7 3 ML LT
1d1=d1,*L1; 1d2=d2.*L2; 1d3=d3.*L3; % B H B RAT AT R
FPS1=(1d1-R1).*[R1-1d1(2))/[1d1(3)-1d1(2)];
FPS2=(1d2-R2),*[R2-1d2(2)]./[1d2(3)-1d2(2)];
FPS3=(1d3-R3).*[R3-1d3(2)]./[1d3(3)-1d3(2)]; %% 1 fgh- £ 7T ek
PS1=(FPS1(1)+FPS1(2)+FPS1(3))/3;
PS2=(FPS2(1)+FPS2(2)+FPS2(3))/3;
PS3=(FPS3(1)+FPS3(2)+FPS3(3))/3; e WAL
if PS1<0 '
PS1=0
if PS1>1
PS1=1
end
end
if PS2<0
PS2=0
if PS2>1
PS2=1

end
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end
if PS3<0
PS3=0
if PS3>1
PS3=1
end
end .
RT1=K1.*D1./Q1+(S1+Q1./2).*h1+M.*11,*D1./Q1+PS1.*BL.*D1./QL;% F &% 1
fHESYA% S
RT2=K2.*D2./Q2+(S2+Q2./2).*h2+M.*12,*D2./Q2+PS2.*B2.*D2./Q2;% F 5 i 2
R A
RT3=K3.*D3./Q3+(S3+Q3./2).*h3+M.*13.*D3./Q3+PS3.*B3.*D3./Q3; % T & i 3
[HESY2 %S
PSL1=1-PS1./QL; %% 47 1 MRS KT
PSL2=1-PS2./Q2;%EH M 2 HIRSKF
PSL3=1-PS3./Q3;% FEH 3 MIIRFHKF
FTC=CTO+RT1+RT2+RT3; %A B it 4~
TC=(FTC(1)+FTC(2)+FTC(3))/3; %%} i AR L1

3, R RA B/ R R AR R

function _ ] '
[R1,R2,R3,R0,Q1,Q2,Q3,Q0,PSL1,PSL2,PSL3,TC,10,11,12,r3,q0,q1,92,93]=Optimal

[D1,D2,D3,D0,L.1,1.2,13,1.0,K1,K2,K3,K0,h1,h2,h3,h0,B1,B2,B3, M,10,11,12,13,5, TS
[.1,TSL2,TSL3,TCO]=Parameters;

for R0=1:1:20 |

for R1=1:1:20
for R2=1:1:20
for R3=1:1:20
for Q0=1:1:100
for Q1=1:1:50
for Q2=1:1:50
for Q3=1:1:50
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{d0,d1,d2,d3,80,1d0,FPS0,PS0,CT0,51,52,83,1d1,1d2,1d3,PS1,PS2,PS3,RT1,RT2,RT
3,PSL1,PSL2,PSL3,TC,FTC,FPS1,FPS2,FPS3)=R Tcost(Q1,Q2,Q3,Q0,D1,D2.D3,DO,R1
,R2,R3,R0,L0,L1,12,13,r,h0,h1,h2,h3,B1,B2,B3,10,11,12,13,M)

if

TC<=TCO&PSL1>=TSL1&PSL2>=TSL2&PSL3>=TSL3

r0=R0;r1=R1;r2=R2;r3=R3;
q0=00:q1=01;q2=Q2;3=03;
TCO=TC;

end

end
end
end
end
end
end
end

end

RO=10;R1=r1;R2=12;R3=r3;

Q0=q0;Q1=q1;Q2=q2;03=q3;

TC=TC0;

(CTO,RT1,RT2,RT3, FPSLLFPSL2,FPSL3,PSL1,PSL2 PSL.3, TC,FT C.PS1,PS2,PS3,PS0,
S0,81,52,53,1d0,1d1,1d2,1d3,d0,d1,d2,d3,FPSO,FPS1 ,FPS2,FPS3]=RTCOSt(Ql,QZ,Q3,Q(),
D1,02,D3,D0,R1,R2,R3,R0,L0,L.1,1.2,1.3,1,h0),h1,h2,h3) |
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(LB, X, RER. WHORTFNHRERVED). B2 58, 2004.
(2%, £FHE, KER. WaTWRES S SN T ET]. FERESFEH.
(3] i&E, %3, The cost optimizationmodel for distribution systems under
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